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A FEW OF THE MANY BELDEN PROCESS INSPECTION TESTS ’ 







Magnet wire is produced by drawing copper rod at 
high speed through tungsten carbide and diamond 
dies. The dies must be flooded with a liquid to cool 
them and lubricate the fast-moving wire. 

The correct emulsion of lubricant and water for a 
die coolant varies with die size and drawing speed. 
Too little lubricant causes slivery wire . . . too much 
causes undersize wire. Therefore, the coolants pumped 
to the many Belden wire-drawing machines are under 
the constant observation of a laboratory technician. 
Fat content tests are frequently made with a Babcock 
tester to be sure that each wire-drawing machine is 
supplied with the correct emulsion. 

These tests, like the many other Belden process 
inspection tests, explain why the name ‘“‘Belden’”’ 
stands for the highest quality in magnet wire. 



















Belden Manufacturing Company 
mT — 4633 W. Van Buren St., Chicago, II. 


Process inspection of wire passing through die. 


SLL LLLLLLL LLL LLLLLL LL LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLGLEPLLCLAGGLPLLLOGLLPLLLLGLLULLLLGGLEPLLOLLGLLOLULLLLLELILLLGLULLLD LP 


Relden & 


Babcock test bottle showing 


BELDENAMEL ® SILKENAMEL © COTENAMEL = *™*"‘48 of fat im die 
PAPERENAMEL e FORMVAR ° LITZ WIRE 
and Other Insulated Round and Rectangular Wires 
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For prompt, dependable metal finishing information, 
call on Udylite. No organization is better equipped to 
give you information gained from installing plating, 
polishing and anodizing departments in many lead- 


ing manufacturing plants throughout the country. @ d ee —_ ] 
* 7 . ° i ’ ’ i i j t j — 
Trained plating engineers and electrochemists are acids, anodes, Dulling and polishing materidlis—every 


also, that you want information quickly. @ Udylite 
has a complete line of equipment... second to none 
in terms of quality and efficient performance. @ and 


supplies . . . for every metal finishing need. Salts, 


at your service. These men know metal finishing and thing required. @ Call Udylite for prompt service on 
they can help you plan a new installation or revise | your finishing requirements. You pay no more for 
your present one for greater efficiency. They know, Udylite dependability. 


1651 E. Grand Blvd., Detroit, Mich. 


New York Chicago Cleveland 
60 E. 42nd Street 1943 Walnut Street 4408 Carnegie Ave. 
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Tools for various machining operations, tool 


shapes, cutting speeds and feeds, cutting com- 
pounds, characteristics of the different Aluminum 
Alloys; all these things are discussed in this new 
book, “‘Machining Alcoa Aluminum”. 
Beginners and experienced machinists will 
find this book equally valuable. It may contain 


your key to faster, higher quality production 
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HELP FOR THE MAN 
ON THE MACHINE 


of badly needed war materiel. 

Alcoa engineers continue to be available to 
assist you in solving new and unusual Aluminum 
fabricating problems. They'll also gladly counsel 
with you on your postwar thinking. For this help, 
and for copies of this new book, ‘Machining Alcoa 


Aluminum”, write ALUMINUM COMPANY OF 


America, 2179 Gulf Building, Pittsburgh, Pa. 








y THE GAGE PUBLISHING CO., 1250 Sixth Ave., New York, N. Y. Accepted under the Act of June 5 


1934 at Philedelphie, Pa., authorized July 20th, 1934, Vol. 30 No. 4. 





4 ELECTRICAL MANUFACTURING OCTOBER 1942 





Converting to War Production— 


Detroit Engineer Eliminates Frequent Insulation Failures 


Hoist motors used to be rewound 

every 3 months because of overloads. 

Then engineers tried Fiberglas* with 
these results: 


* * * 


One a minute—night and day—truck 
bodies for the U.S. Army roll off the line 
of a Detroit plant. During manufacture, 
the bodies are shifted by electrically 
powered hoists. Under pre-war, 8-hour- 
a-day operation, overloads caused insu- 
lation failure in the 5 H.P. motors of the 
hoists about once every 3 months. Over 
a year ago, Fiberglas was adapted to the 
rewinds. Although the motors are now 
working 24 hours a day—7 days a week 
—overloads have not caused a single in- 
sulation failure. 


* * * 


UTTING EXTRA MONTHS of service into 
? motors and getting more than rated 
capacity from them is one of the most 
effective methods at our disposal for get- 
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ting increased war production. In many 
cases resourceful engineers have secured 
results comparable to that of new equip- 
ment which wasn’t quickly available. 

And one method which they are skill- 
fully utilizing to get these results is the 
application of Fiberglas electrical insu- 
lation—in ever-increasing volume. 

In plane factories— munition plants— 
steel mills, for example, conditions of 
high operating temperature and over- 
loading are more prevalent than ever 
before. These conditions ftequently cause 
insulation failure in electrical equipment. 
Curtailed production results at a time 
when production is most needed. 

Alert electrical men have repeatedly 
solved these problems by using Fiberglas 
as a component of the electrical insula- 
tion in motors, generators, and trans- 
formers of many varied types. 

There is a Fiberglas product for every 
electrical-insulation need . . . tapes, 


sleevings, tying cords, cloths, Fiberglas- 
backed mica combinations, and var- 
nished cloths, Fiberglas-base laminated 
materials, saturated and varnished tub- 
ing, and Fiberglas-insulated magnet wire. 


Consult your electrical manufacturer 
or service repair shop about Fiberglas 
electrical insulation. And if you are con- 
fronted with overload problems, remem- 
ber how other engineers are solving these 
problems by gaining extra power with 
the help of Fiberglas. Owens-Corning 
Fiberglas Corporation, Toledo, Ohio. In 
Canada, Fiberglas Canada, Ltd., Oshawa, 
Ontario. 


OWENS-CORNING 


FIBERGLAS 


*T. M. Reg. U. S. Pat. Of. 
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As leading firms change from peacetime to war- 
time production, more and more of them standardize 


on this ‘formula’’ to get 3 PLUSSES with every 
order for Phillips Screws. 






American PLUS Phillips Screws in a 
transmitter-receiver unit manufactured 
by Harvey Radio Laboratories, Inc., 
for inland waterways communications. 





AMERICAN PRODUCED THE |PLUS| ... 
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American PLUS Phillips Screws are 
used in several types of x-ray tables by 
General Electric X-Ray Corpora- 
tion. 





xz 
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Increased Production 


American Screw Company engineers, experi- 
enced through perfecting the Phillips Screw and 
introducing it to hundreds of assembly lines . . . are 
prepared to help you save as much as 50% in 
assembly time. 


Complete Reliability 


American Screw Company technicians, working 
in our chemical and metallurgical laboratories, are 
using every means to assure the 100% reliability 
of raw materials and manufacturing methods. 


Uniform High Quality 


An unexcelled method of piece inspection, de- 
veloped by American Screw Company engineers, 
means that every screw is checked. Full count, full 


quality is assured in every shipment of American 
PLUS Phillips Screws. 
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The modern fastening — American 
PLUS — is used in the assembly of 
products manufactured by Galvin 
Manufacturing Corporation. 





Phillips = 


This same formula... 


now helping to speed the assembly lines of 
America — can be put to work for you today. Our 
engineers are available at a moment's call — our 
American PLUS Phillips Products are available 
through leading mill supply distributors and hard- 
ware jobbers. 


AMERICAN SCREW COMPANY 


Providence, R. I. 


Chicago, II. Detroit, Mich. 
589 E. Illinois St. 4258 General Motors Building 


THE IS PRODUCING FOR AMERICA 
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IRVINGTON 


VARNISH & INSULATOR CO. 


Because AMERFLEX Conduit is coverec 
with IRV-O-LITE Extruded Plastic Tubing, it- 


e HAS LONGER LIFE 
HAS GREATER FLEXIBILITY 
IS LIGHTER IN WEIGHT 


RESISTS OIL, GREASE, GASOLINE, 
DIRT AND MOST SOLVENTS 


AMERFLEX Conduit consists of a flexible 
inner tubing and braided covering, both of 
aluminum, providing long wearing armor 
for wires. Extra protection is furnished the 
electrical system against oil, grease, gasoline, 
dirt and most solvents by the outer covering 
of IRV-O-LITE XTE-30. 

Not only does the plastic skin increase the 
life of the metal conduit, but the entire 
assembly is lighter in weight because the 
tough IRV-O-LITE permits thinner, more 
flexible protection than conduit covered 
with rubber. 

AMERFLEX Conduit, developed by Searle 
Aero Industries, Inc., Orange, California, is 
used principally as a flexible connection to 
motors on planes, boats and tanks. AMER- 
FLEX is available in sizes from 3/16” I.D. to 
114” L.D. It can be covered with IRV-O-LITE 
or other coverings such as Transflex or Hyflex 
which have better resistance to brittleness at 
sub-zero temperatures. 


IRVINGTON, NEW JERSEY, U. S. A. 


Plants at IRVINGTON, N. J. and HAMILTON, ONT., CAN 


Representatives in 20 Principal Cities 
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FOR INDUSTRY 
AT WAR.--- 








to WALLACE BARNES CoO., 98 Main St., Bristol, Conn. 


DIVISION OF ASSOCIATED SPRING CORPORATION 


Please send the Mainspring regularly to: 


NAME 
POSITION_ 


COMPANY 


NO OBLIGATION 
MAIL COUPON Topay: 


our knowledge of Spring Design 


offered regularly in----------- 


THE MAINSPRING 


The Mainspring, published continuously since 1927, discusses the various types 
of springs, and spring materials, gives helpful information, practical design charts 
and formulas. Already popular with its regular readers, this periodical is now 
offered to those persons whose new duties involve the specification or application 
of springs to new products or developments. Much of the material has never before 
been presented in such practical, easy-to-use form. The Mainspring is issued six 
times a year and is sent free to those interested. Use the form shown here; the 
latest issue will be sent promptly. 

For more than three-quarters of a century Barnes-made springs 


have been specified wherever the importance and economy of 
good design and careful manufacture have been recognized. 






WALLACE BARNES COMPANY, Bristol Connecticut 


DIVISION OF ASSOCIATED SPRING CORPORATION 






COMPRESSION S | TORSION Z\|WIRE FORMS _., | SMALL STAMPINGS | SPRING WASHERS | MOTOR SPRINGS | COLD R 
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SPRINGMAKERS FOR MORE THAN THREE QUARTERS OF A CENTURY 
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The dealer’s sales clincher 
was: ‘‘that heating ele- 
ment will stand the strain 
of everyday use in the 
home, because it’s made 


of NICHROME.”’ 


* 


\ { DRIVER-HARRIS | ¢ 


* Trade Mark Reg. U.S. Pat. Off. 
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a a TOMORROW 


Nichrome is in war work 


—on ships, planes, tanks 


No peacetime service can 
and in all fields of AC- 


be too strenuous for 
UDO) PRS elirelal: Mit -Metiae ia) 


NICHROME! 
of critical use and con- 


stant abuse. 


* os 


1S | COMPANY HARRISON, NEW JERSEY | 
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VilA tee? VICFORY'! 


PATENTED 


tf 


FOR WARTIME NEEDS 


Victor’s wide range of Gaskets, Oil Seals and Grease 
Retainers, developed in peacetime, are now meeting the 
exacting requirements of wartime. Victor Manufactur- 
ing & Gasket Co., P. O. Box 1333, Chicago, Ill., U.S. A. 


VICTOR 


GASKETS -- OIL SEALS 
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“Get the Message Through!” 

























“GET THE MESSAGE THROUGH!” — the slogan of the 


U.S. Signal Corps —typifies the importance of communi- 
cations in our armed forces. 





* & & *&STANCOR is geared to the vital necessities of the 
Signal Corps. Lives depend upon it! Successful operations 
depend upon it! “Unfailing accuracy” therefore is the 
STANCOR watchword. 


Laboratory research and skillful engineering always have 
been highly important in the production of STANCOR Trans- 
formers. Now, more than ever before, these factors are empha- 
sized in many new fields and in many new uses. 


Illustrated above area few of the many “MADE-TO-ORDER” 
STANCOR Transformers that are “precision performers.” 
We can assist you in solving your transformer problems and 
meet your needs in compliance with exacting government 
specifications. Submit your requirements today. 


PHOTO BY U. S. SIGNAL CORPS 






* 





ee oe 


*CORPORATIO ee tes ve 
1500 NORTH HALSTED STREET? “e CHICAGO 
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testes is indeed a rare word in 


the lexicon of product designers today! Which 
explains the rapidly mounting interest in 
porcelain as an all-purpose insulation. There’s 
no scarcity of porcelain’s raw materials and 
none is expected. 


But whether priorities are a problem or not, 
porcelain has inherent advantages that make 
it far more than a wartime substitution. 


It is resistant to thermal shock, to acids, 
fumes and corrosion. It has high dielectric 
strength, high softening temperature, great 
compressive strength. 


Get all the facts regarding this basic insu- 
lation material and you'll see how you can 
meet today’s production demands and step 
up product performance. 


Specify Porcelain. You'll have no need to 


change later! 








1. Coil form for radio transmitters made in 
porcelain for dependable insulation. bead 


2. Porcelain rotery switch base for maximum 
insulation and ability to withstand arcing. 


3. Cartridge fuse base made of porcelain 
because of its strength and moldability. 


4. Stand-off insulator molded in porcelain to 
satisfactory tolerances. 


5. Terminal base with ovtstanding insulation 
qualities, porcelain was specified. 
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and YOU WON'T NEED TO CHANGE LATER! 





PONSORED BY THE FOL WING MEMBERS OF THE 
SPECIAL ELECTRICAL PORCELAIN SECTION 
NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION 


THE AKRON PORCELAIN CO. THE LOUTHAN MANUFACTURING CO. 
THE COLONIAL INSULATOR CO. PORCELAIN PRODUCTS, INC. 
ILLINOIS ELECTRIC PORCELAIN CO. SQUARE D COMPANY 
IMPERIAL PORCELAIN WORKS, INC. THE STAR PORCELAIN CO. 
KNOX PORCELAIN CORP. THE UNIVERSAL CLAY PRODUCTS CO. 
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Prints ARE KEENER 



































NATIONWIDE 
NETWORK OF 


POST DEALERS 


Atlanta—Georgia Blue Print Co 


Birmingham—James A. Head, 
Inc. 


Boston—Boston Blue Print Co 
Buffalo—Buffalo Blue Print Co 
Chicago—Frederick Post Co. 


Cincinnati—Queen City Blue 
Print Co. 


Cleveland—The City Blue 
Printing Co. 

Columbus—Franklin Blue Print 
& Supply Co. 

Dallas—The Rush Co. 


Dayton--Gem City Blue Print & 
Supply Co. 


Denver—W. H. Kistler 
Stationery Co, 


Detroit—Frederick Post Co. 





Fort Wayne—Fort Wayne Blue 
Print & Supply Co. 

Fort Worth—Majestic Reproduc- 
tion Co. 

Houston—Texas Br. Frederick 
Post Co. 

Indianapolis—tIndianapolis Blue 
Print & Litho Co. 

Jacksonville—A. R. Cogswell 


Kansas City—Western Blue 
Print Co. 


Knoxville—Sehorn & Kennedy 

Los Angeles—Stationers 
Corporation 

Memphis--Wray Williams Blue 
Print Co. 

Milwaukee—Frederick Post Co. 
of Wis. 

New Orleans—Southern Blue 
Print Co. 

New York—John R. Cassell Co. 

Oklahoma City—The A & E 
Equipment Co. 

Omaha—Standard Blue Print Co. 

Philadel phia—Philadelphia Blue 
Print Co, 

Pittsburgh—American Blue 
Printing Co. 

Portland—J. K. Gill Co. 

St. Louis—Service Blue Print 
& Photo Copy Co. 

Salt Lake City—Salt Lake Blue 
Print & Supply Co. 

Seattle—Kuker-Ranken, Inc. 





HARD PENCIL LINES PRINT CLEAN AND CLEAR 


Men who work from prints appreciate the unique qualities of Pencil-TEX as much 
as the draftsmen who work with it. For prints made from hard pencil tracings on 
Pencil-TEX are GOOD. From Pencil-TEX originals, made in one operation, the 
prints are characteristically clean, clear and sharply defined. In the glass-like 
transparency of the new microscopically smooth surface of Pencil-TEX lies the 
secret which results in the keener prints from Pencil-TEX originals. And pencil 
drawings, of the quality rendered by Pencil-TEX, save valuable time now when 
time is of the essence. Pencil-TEX, in 20 yard rolls of 30, 36 and 42-inch widths, 
is available for immediate delivery with Priority of A2 or better. Post wants you 
to try Pencil-TEX at their expense because they know once you have experienced 
Pencil-TEX satisfaction, you will use it — always! 










































se ££ era, GET YOUR FREE TRIAL NOW 
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At our expense, prove to yourself the superiority of 
Pencil-TEX. Free trial samples—actual work size sheets— 























| ¢ E 7 Tampa—Office Equipment 
er ey }) Y] are yours for the asking. At the right is the name of your Company 
—— . ‘ . Toledo—Toledo Blue Print & 
Post man. ’Phone him for your free trial supply, or send Paper Co. 


Thy 








Tulsa—Triangle Blue Print & 
Supply Co. 

Washington, D. C.—R. E. 
MacMichael 


Wichita—City Blue Print Co. 


direct to 


THE FREDERICK POST CO., BOX 803, CHICAGO 






RR a en ee ee 


INSTRUMENTS @ EQUIPMENT @ BLUE PRINT PAPERS @ KINDRED SENSITIZED PRODUCTS 





JUST PHONE OR WRITE 
YOUR NEAREST POST MAN 
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meters. 


N. Jd. 








MOTOR CONTROLS 


=e i very kind of machine 


ee (>. 
. Pp id Lee -* ' 
ee or 













Multispeed 


Non-Cor. 
Gases 


Corrosive 
Gases 


9 Types of Enclosures oe < , . Complete Panels 


The surest way to get long, 
trouble-free starter oper- require inter-connected con- 
ation is to select the correct Automatic trol, a multiple unit panel 
type of enclosure for each is the logical answer. Let 
installation condition. The Wall : A-B engineers work out your 


When motorized machines 





: eee . . 

A-B line has an enclosure Mounting rota special control requirements 
for every type of service. i / 2488 with standard A-B controls. 
ted aA: 

DD al aa 
wT iin we i 


Reversing 
Pedestal Mounting | 


Complete Panels 


ALLEN-BRADLEY 


SOLENOID MOT CONTROL FO LL INDUSTRIES 


QUALITY 
* > * ks * *S.x * * ” 


ALLEN-BRADLEY RELAYS — 
tr WAR SERVICE 


He: is a line of exceptionally rugged 
solenoid relays, designed for war service on 
aircraft, boats, tanks, etc., that meets Army 
Air Corps specifications. All relays withstand 
10G acceleration, operate in any position, 
and have dust-tight contact covers. 


CONTACTS are special Allen-Bradley cad- 
mium silver alloy. High contact pressure posi- 
tively prevents chatter under Air Corps vibra- 
tion test. Terminal blocks and contact covers 
are of macerated canvas bakelite ... coils 
are protected with thermo-plastic varnish. 

RATINGS—50, 100, and 200 amperes, 24 
volts, single or double pole. All current ratings 
are good for elevations up to 50,000 feet. 
Available also as reversing switches and in 
special panel arrangements. 


Allen-Bradley Company 
1309 S. First St., Milwaukee, Wis. 





ALLEN-BRA)DLEY 


¥ 
rn 
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This pencil 
point, being 
preoccupied, 
could not draw 
a better com- 
parison 


ACTUAL SIZE 


for 
precision 
instruments 


fine 
mechanisms 


scientific 
apparatus 


used in 


aviation 

communications 

laboratory 
research 


general 
industry] 


. new avenues of experimental research . . 
tions .. 


. new applica- 
. a host of conversions. It beckons scientists, explor- 
ers, inventors, adventurers. ‘Tiny ball bearings, the counter- 
part of larger ones in heavy duty design and material, afford 
relatively better anti-friction performance with relatively 
larger drive shafts . . . relatively greater load capacity . 

relatively closer tolerances and clearances . . . with accurate 
alignment. It is a Lilliput created by Miniature Ball Bear- 
ings to hasten the fulfillment of an almost universal need... 
the re-design of precision instruments and fine mechanisms. 
. . . Available for production on high priority. Available in 
limited quantities for experimental research and for develop- 
ment work. Submit data for size recommendations. Ask for 


Survey Sheet and Catalog. Address Dept. 10-EM. 


MTN TOOT ALLO 
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B-4 SOLENOID CONTACTOR Désigned to Army Air Ferce Specifications by GUARDIAN 


* Is your problem the transmission of power for con- 
trol of aircraft armaments? Aircraft navigation? Air- 
craft accessory circuits? If so, Guardian has the an- 
swer. Units range from a midget relay weighing less 
than one ounce and capable of controlling 150 watts 
... Up fo a Solenoid Contactor weighing less than two 
pounds and handling 200 amperes continuously (at 
32 V., D.C.) and 1000 amperes on surges. 


We've built single switches. We've built complex 
electrical assemblies that control machine gun turrets. 
And the aircraft industry and associate parts manufac- 
turers know from these and hundreds of other units 
that they can count on Guardian for approved controls 
—that Guardian has the equipment and the “know 
how” to do their job right. And, above all... they 
know Guardian’s reputation for quality delivery. 


Write for our new brochure describing the B-4 Solenoid Contactor and Relays by Guardian. 


LARGEST LINE OF RELAYS SERVING AMERICAN WAR INDUSTRY 





WALNUT 


> TREET 





@ Ask leading local wholesalers for Bunting 
Bronze Standardized Bearings. Completely ma- 
chined and finished. Ready for assembly. Avail- 
able from nearby stocks in sizes providing quick, 
easy, economical production and maintenance of 
machine tools, electric motors and all kinds of 
industrial mechanical equipment. Also readily 
adapted to many unusual applications. 


Re a aia a 


Bunting Bearing Bronze Tubular and Solid 
Bars are machined I.D., O.D. and ends, saving 
labor, time and avoiding waste. Write for catalog. 


THE BUNTING BRASS & BRONZE COMPANY 


TOLEDO, OHIO 
WAREHOUSES IN ALL PRINCIPAL CITIES 


Bunting Standardized Bearings 
and Bars are made of SAE 660, 
the bearing bronze specified 
by leading manufacturers of all 
types of machinery. 


8 


BRONZE BUSHINGS * BEARINGS * PRECISION BRONZE BARS 
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HERE ARE THE FACTS ABOUT 


LIGNOLITE 


A LAMINATED LIGNIN 


PLASTIC 


for ELECTRICAL INSULATION 


LIGNOLITE is available in a range of 
sheet thicknesses from 1/64” to 2”. 

















lt has superior arc resistance 
It has high dielectric strength 


It has low moisture absorption 





It has high strength-weight ratio 






Sample illustrating the formation of Lignolite 





rings Properties from lignin laminating paper. 
tified : 
of all 












ah 
ED INE 5 oe id sin vances senna 1.40 | | 
RE HIE sh a55A 6 bese sknaeeewenie 20.5 cu. in. per lb. i} 
PD oh in 6 2 e205 onsen gases 7,500-12,000 lbs. per sq. in. NON-CRITICAL 
Compressive Strength ................. 25,000-35,000 Ibs. per sq. in. s | 
Flexural Strength — Edgewise.......... 16,000-20,000 lbs. per sq. in. . 
oo NS oie’ 16,000-20,000 Ibs. per sq. in. IMMEDIATE | 
I IN 65 fiksc és inicarn a rename 0.6-0.8 ft. lbs. per in. of notch 1 | 
(Charpy or Izod) SHIPMENT | | 
I Eb evcivvdtecseseaweus 104 Rockwell M ii Hi 
40 Brinell Among the important service qualities 
Maximum Heat Resistance.............. 80°C (176°F) ” ee — e ir = | 
Moisture Absorption—24 Hour Immersion ee exes — PL 
Thickness in Inches one half the weight of aluminum. 
NE aa ov coceancgtbaas 3.5% -4.5% Available in black, satin finish or | |) 
iscsi alecoae 3.0%-4.0% molded sand blast finish—in 46x46" | |) 
RP ev htkasenkesania Seen 1.5% sheets in thicknesses from 4" to %” He 
BM ad aie wh 0.70% and 40x40" sheets in thicknesses | ||| 
Dielectric Strength—Short Time Test from 14,;" to 2". The sand blast finish | ||) 
Thickness in Inches makes LIGNOLITE particularly adapt- | 
1/16 aS be 40 ba Oe 6 oe 6 Oe ee eee 700-900 volts per mil able for panel board use because of | 
a Pi vwesncenaxcgvecnaedal eae — per oe the non-reflecting qualities. | | 
based. lip die eta eeanned ee - volts per mi 
Dielectric Strength—Step by Step Test | 
Thickness in Inches 
Bi iba tenisiesdeenpaks 450-650 volts per mil Test LIGNOLITE Yourself | 
Wess ica ee ae 550-600 volts per mil Hi 
BP 66 i0 1iebh anndanee 350-S00 volts per mil ; qi 
Distectsic Comstamit. ... 2... ...0.ccevcsecs 4.40 We will gladly send you a LIGNOLITE es | 
PONS 5 isco viveseeenevenaden 0.037 FREE for your personal inspection and test—write | | 
Loss Dis i, he 5Ge ee eee 0.162 today. Also ask for a copy of our latest bulletin. | 
' ING 6 ik sdnenausiaeesibaded 183-188 Seconds 1 ' 
i \ These properties were determined in accordance with accepted ASTM methods. | 
VN Yale) melt iloy-Vameey yy Nba | 
1942 | | 


Div. of Marathon Paper Mills Co. 
ROTHSCHILD WISCONSIN | 


@ Ask leading local wholesalers for Bunting 
Bronze Standardized Bearings. Completely ma- 
chined and finished. Ready for assembly. Avail- 
able from nearby stocks in sizes providing quick, 
easy, economical production and maintenance of 
machine tools, electric motors and all kinds of 
industrial mechanical equipment. Also readily 
adapted to many unusual applications. 


Bunting Bearing Bronze Tubular and Solid 
Bars are machined I.D., O.D. and ends, saving 
labor, time and avoiding waste. Write for catalog. 


THE BUNTING BRASS & BRONZE COMPANY 


TOLEDO, OHIO 
WAREHOUSES IN ALL PRINCIPAL CITIES 


Bunting Standardized Bearings 
and Bars are made of SAE 660, 
the bearing bronze specified 
by leading manufacturers of all 
types of machinery. 


BRONZE BUSHINGS + BEARINGS * PRECISION BRONZE BARS 
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LIGNOLITE 


A LAMINATED LIGNIN 


PLASTIC 


for ELECTRICAL INSULATION 


LIGNOLITE is available in a range of 
sheet thicknesses from 1/64” to 2”. 


KS 


P ti 
P roperties —— 
i UE SINE 6 6sdec smn enaepaaaees 1.40 
EE PEE d00 inns ae beeemmenewae 20.5 cu. in. per lb. 
IE iin chen er sd’ scwendeamn 7,500-12,000 lbs. per sq. in. 
Compressive Strength ................. 25,000-35,000 lbs. per sq. in. 
Flexural Strength — Edgewise.......... 16,000-20,000 lbs. per sq. in. 
| — Flatwise........... 16,000-20,000 lbs. per sq. in. 


Impact Strength 0.6-0.8 ft. lbs. per in. of notch 
(Charpy or Izod) 

104 Rockwell M 

40 Brinell 


80°C (176°F) 


Surface Hardness 


Maximum Heat Resistance.............. 


Moisture Absorption—24 Hour Immersion 
Thickness in Inches 


DE ig teen lui ce es 3.5%-4.5% 
| Roti. ce ostaeacrees 3.0%-4.0% 
BRR Siok dl ete nl Ene 1.5% 

BE irate chtn he aiae bane as Coa 0.70% 


Dielectric Strength—Short Time Test 
Thickness in Inches 


See Asked de eeaneeeeaaken 700-900 volts per mil 
ts 2c ance seesstanee awe 950-700 volts per mil 
BPG. ibis cawsns cess ae ses 60 ree eee ae 

Dielectric Strength—Step by Step Test 

Thickness in Inches 

Seda cen eke Séheneueoeee 450-650 volts per mil 
BPG. 6 uci ssuesiesvvesiccci's sae Sn 
Ria Weknc awe nss newer aaan 350-S00 volts per mil 

ee 4.40 

i fe a lig eate 0.037 

IL <4: 5s ace lp'aca alpauhiid Satan atelh 0.162 

ON io co utclns th La 183-188 Seconds 
These properties were determined in accordance with accepted ASTM methods. 








It has superior arc resistance 
It has high dielectric strength 
It has low moisture absorption 


It has high strength-weight ratio 





Sample illustrating the formation of Lignolite 


from lignin laminating paper. 


| 
NON-CRITICAL | 
® 
IMMEDIATE 
SHIPMENT 


Among the important service qualities 
is Lignolite’s resistance to water, oil, 













grease, dilute acids. Easily machined 

one half the weight of aluminum. 
Available in black, satin finish or 
molded sand blast finish—in 46x46” i 
sheets in thicknesses from 44" to 5" 
and 40x40” sheets in thicknesses 
from !1/,;" to 2. The sand blast finish 
makes LIGNOLITE particularly adapt- 
able for panel board use because of 


f /, if 


— 


the non-reflecting qualities. 


Jest LIGNOLITE Yoursel/ 


We will gladly send you a LIGNOLITE sample 
FREE for your personal inspection and test—write 
today. Also ask for a copy of our latest bulletin. 





MARATHON CHEMICAL COMPANY 


ROTHSCHILD 


Div. of Marathon Paper Mills Co. 
WISCONSIN 





Pi 


3 ways 
Can Help You Speed 


1. LITERATURE ON “DO’S” AND 
“DONT’S” OF PLASTICS... Help- 


FORYICTORY ful technical booklets containing data 
e BUY on types and forms of BAKELITE plas- 


UNITED 


STATES tics, and the most efficient methods of 
WAR fabrication. This literature will help 
ano you to choose the right plastic for each 


STAMPS ’ 
job, save time and avoid errors. 








each 


FOR HEAVY-DUTY 


MACHINE TOOL PARTS 


IMPACT RESISTANCE...FAST PRODUCTION 
.»-. ARE TWO OF MANY ADVANTAGES 


GAINED BY GISHOLT 


THE REDESIGN FOR PLASTICS PRODUCTION of speed-selector dials 
and chuck guard on the Gisholt lathe brought about numerous 
improvements typical of those often made when BAKELITE plastics 
supplant other materials. And, equally important, the use of 
plastics released strategic materials for other essential purposes. 

First, and most important gain, is the fact that the parts, molded 
in a few minutes from BAKELITE plastics, are immediately ready to 
use. Time-consuming drilling, reaming, tapping, and enameling 
are completely by-passed. 

The impact resistance of these parts is another important 
advantage. An engineer or designer whose information on plastics 
is not up-to-the-minute may not realize that there are now available 
BAKELITE molding materials with impact strength up to 2.7 ft-lb. 
energy to break (Izod). For the parts shown here, the material 
used has a flexural strength of 10,000 lb. per sq. in., and a tensile 
strength of approximately 8,000 lb. per sq. in. 

But, BAKELITE plastics’ advantages do not stop there. Consider 
also such advantages of weightsaving, dimensional stability, self- 
contained color, and others listed at the right, and you will realize 
the contribution that plastics can make to many essential industrial 
applications. 


When You Write “PLASTICS” on a Blueprint 


If, in your war production, there are places where BAKELITE plastics can replace 
strategic metals, or supply flexibility, durability, dimensional stability, and 
resistance to impact, moisture, or chemicals, by all means enlist the co-opera- 
tion of our Engineering Staff and Development Laboratories. Make certain, 
when you write ‘‘plastics’’ on a blueprint, that you have selected the right 
materials and the correct fabricating techniques to save time and materials, and 
to avoid costly errors. 


BAKELITE CORPORATION, 30 East 42nd St., New York, N.Y. 
Unit of Union Carbide and Carbon Corporation 


ts 


“BAKELITE” PLASTICS HEADQUARTERS 
Production and Conserve Strategic Materials 





2. GEARING OUR LABORATORIES 
TO YOURS. .. Bakelite Laboratories 
offer a two-fold service. They are ready 
to help you utilize present plastics in 
war production. They will also develop 
new formulas to help solve the prob- 
lems of highly specialized requirements. 


3. FIELD WORK ON “FRONTLINE” 


JOBS ... Located at important in- 
dustrial centers throughout the nation, 
Bakelite Field Engineers are ready to 
give prompt service to manufacturers 
engaged in war production. Fully qual- 
ified, they can frequently solve pro- 
duction problems on the spot. 


This BAKELITE plastic chuck guard 
will withstand heavy impact blows. 
Yet its weight is only one-fourth 
that of its predecessor. 


Light weight is an important ad- 
vantage in this 12-in. handwheel. 
Had heavier material been used, it 
would have added momentum to 
the turn of the wheel, causing it to 
spin beyond the desired position. 


These Gisholt parts are unaffected 
by cutting oils, greases, and alka- 
hes. Constant handling will not 
mar the lustrous finish of the speed 
selector. Moisture will not corrode 
the parts. 


Parts can speedily be molded from 
BAKELITE plastics usually in a few 
minutes. Generally, they are ready 
for use as removed from the mold, 
thereby avoiding drilling, reaming, 
tapping, enameling, and other 
finishing operations. 





The BAKELITE plastics employed 
for the Gisholt parts are noted for 
their dimensional stability. They, 
therefore, are adapted to mass pro- 
duction of parts which are inter- 
changeable. Also, the accuracy of 
the fine calibrations will be 
maintained despite temperature 
changes, long term aging, or ex- 
posure to moisture and chemicals. 
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The legibility of markings on the 
speed selector has been improved 
two ways. First, the inner. dial is 
molded in a bright red. The color is 
integral with the material and will 
not chip off or lose its brilliance. 
Second, the intaglio calibrations 
are formed in the molding process, 
and then filled in with white pig- 
ment insuring maximum legibility 
from any angle. 


GET “HEADQUARTERS HELP” 


ON PROBLEMS RELATING 
TO PLASTIC MATERIALS, 
DESIGN, AND 


FABRICATING TECHNIQUES 
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GAGE READING CORRECT AT SPEED OF 202 KNOTS 
AND AT ANGLE OF 212° BETWEEN THRUST LINE AND 
La ted 


Miah ee Ms , a 
GAGE Ee , 
tad MAIN Lé 


COMPASS 
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N ONE WAR PLANT after another, 

Graphic Lamicoid is being used to 
help in conserving the supply of critical 
metals. Several machine tool manufac- 
turers, for example, now use clear-cut, 
permanent Graphic Lamicoid name- 
plates and operating panels on a// their 
products. Besides saving valuable metal 
and delivery time, Lamicoid panels pre- 
serve the clean-cut appearance and visi- 
bility of instructions vital to efficient 
operation of the machines. 


IDEAL FOR ELECTRICAL EQUIPMENT—The 
applications shown are but a few of 
many Lamicoid dials, charts and panels 
we are currently supplying to manufac- 
turers of electrically operated equip- 
ment. That's where Graphic Lamicoid 
can help you! All you need do is fill 
out the coupon below and return it with 
samples or blueprints of the dials, panels 





| We are sending sampl i f 

| Giving details of SIZE, PRINTING (type, calibx 
satin cr 2-D). Quote j on quantitie 

Nam 


| 
| 
Compa? y 


Address 





es Air tt 


ALTIMETER 
STATIC PRESSURE 
CORRECTION 


(Leff) GRAPHIC LAMICOID 
FLUORESCENT instrument 
panels for “blackout-illumi- 
nated’ aircraft cabins = 
shown partly in ordinary light 
and partly in ultra-violet light. 


nd nameplates vou need. We will 
promptly quote prices on any quantity 
of finished pieces. 


WHY LAMICOID IS BETTER — Graphic 
Lamicoid Fluorescent panels, as shown 
in the illustration above, combine the 
same toughness, legibility and resistance 
to rub bing off that have made ordinary 
Graphic Lamicoid dials so immedi: itely 
popular. Here’s why: in making Lami- 
coid, sharp reproductions of lettering, 
calibrations and other printed data be- 
come an integral part of the plastic — 
not just a surface coat to wear off! The 
resulting surface is easily cleaned just 
by wiping with a di amp cloth: extremely 
abrasion-resistant, yet readily drilled, 
machined and installed. Available eithe: 
glossy, satin or with a finish (2-D) suit 
able for writing on with pencil or ink 


nee Hoe mnnmmeemmacenine “--=-=="USE THE COUPON TODAY!---------------------- cvennes: 


MICA INSULATOR COMPANY—Dept. 21, 196 Varick St., New York, N. Y. 


or, fluorescence, et« and FINISH (clo 


7 is NOT an orde 


GRAPHIC LAMICD 


replaces metal... 
eeds production! 


x Wy, 
5 20 


thove) CLEAR-CUT aircraft instrument dials 
of Graphic Lamicoid 





(Above) GRAPHIC LAMICOID for per 


manent wiring and instruction diagrams 





(Above and Below) GRAPHIC LAMICOID 
nameplates, panels for machine tools 
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save 3 ways... 












TIME ...@ most important element today. Stock 
Sizes eliminate delays due to patterns, special tools or 
machinery. In most cases, delivery can be made the 
same day the order is received. Over 850 sizes to 
choose from. 





MEP ose IS Soe Fit at TS yy, 


dials 





MON EY . .. saved by a low unit cost and the elim- 
ination of charges for special tools, jigs and fixtures. 
| This is particularly true of small quantities. Convenient 
location of warehouse stocks provides low cost delivery 
to your plant. 


er 
ams 


= 


TROU BLE ... avoided by high quality bronze, 


precision manufactured, machine finished ready for as- 
a sembly. Long, satisfactory performance is assured... 
| quick, easy replacement is available from stocks. Write 
today for a copy of our new catalogue. 


NEW 
Catalogue 


Lists and describes the most 
complete stock bearing CR OT 2 
service available. Write for papel cane aM ROE 


your free copy. _ items. Write for one 










570 SOUTH MILL STREET - NEW CASTLE, PA. 


FIGHTH ANNUAL PRODUCT DESIGN NUMBER 


[production 

4 well, in the 

ener t fields, of 

light, of signal 
Visory Circuits. 
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Here are facts with which many of you have long 
been familiar—facts which give you added assurance 
in dealing with today’s resistance—control problems. 


(1) The basic design and construction features of 


Ohmite Products have been tested and proved thru 
years of service in critical applications. (2) The ex- 
tensive range of types and sizes makes them more 
readily applicable to almost every requirement. (3) 
The experience of Ohmite Engineers is especially 
helpful in selecting or designing the right units for 
each need. 

Add them up together—and you can readily under- 
stand why Ohmite Rheostats, Resistors, Chokes and 
Tap Switches are used in endless variety and number 
in war and in industry—in planes, tanks and ships, 
in walkie-talkies and field units—in communications 
and electronic devices, in test apparatus and elec- 


Close Control Rheostats 


Smooth, gradual, close control is 
permanently built in. The wire is 
wound on a solid porcelain core, 
locked in place and insulated by 
Ohmite vitreous enamel. Nothing 
to shrink, shift or deteriorate. 
Self-lubricating metal graphite 
contact prevents wear on the wire. 


Vitreous Enameled Resistors 


The resistance wire is evenly 
wound on porcelain core, rigidly 
held in place, insulated and pro- 
tected by Ohmite vitreous enamel. 
Dissipates heat rapidly—prevents 
hot spots and failures. Core sizes 
range from 22" diameter by 20” 
long to 5/16" diameter by 1” long. 


High Current Tap Switches 


trical control equipment—and in the development of Load-break, single-pole, multi- 


new devices to defeat the enemy and build for to- <a end Peer geen to 
: all-enclosed ceramic construction. 
morrow s peace. Unique slow-break action. Large 
Factory and production facilities have again been ‘ self-cleaning silver-to-silver con- 


expanded to help meet the greatly increased demand i tacts. Low contact resistance. Back 


: _ of panel mounting. Non-shorting 
for Ohmite Products. , ae type. Five sizes from 10 to 100 
Units Produced to Government Specifications. amperes, A.C. 


OHMITE MANUFACTURING COMPANY 


Foromos Manufackners of Powen Rheosah, Resistors and Jap Switches 
4804 FLOURNOY STREET, CHICAGO, U. S. A. 


This 96-Page Book Is Especially Helpful Today 


Write on company letterhead for Com- 

plete Catalog and Engineering Manual 

No. 40. Helps expedite the solution to 

resistance problems. Gives valuable in- 

formation on the selection and applica- 
tion of rheostats, resistors, chokes, tap Nouba’? 
switches and attenuators. Contains use- ; Ny , 
ful reference tables, dimensional draw- ‘ml? hei 


i i rtat i ri i data d fen 
manual of resistance measurements, «dg WWIII 
Tells about stock types and special $ 


: : Rheostats-Resistors 
units. Saves time. 


OT Re TI ates 





@ Beef and muscle”’ were used for years to tighten 


PROMPT DELIVERY ON MOST SIZES 


a bolt with several extra turns. Object: greater se- 


~ t y : = + s 
LISTED ON GOVERNMENT ORDNANCE STANDARDS PRINTS BEAX 1-2-3-4 curity. Frequent result: stretching of bolts and 
Shown on AN936 (Army-Navy Aeronautical Standard) screws, and distortion of threaded parts—and, 


equally important today, a great waste of time! 

Far greater security can be assured by Ever- 
locking, with multi-edged Everlock Washers. They 
dig in for keeps, with about !4 turn of the nut or 
screw (U.S.S. thread; or 14 turn with an SAE thread). 


Women assemblers can do this, since only 


enough ‘weight’ is required to set the screw or 


bolt down on the spring tension of Everlock teeth. 
But it takes a man to back them off. 


i teidey! 
THE WASHER THAT HAS THE EDGE Re Tae ae SF 
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How a Transparent Duplicate 


HELPED MOVE 


A LEADING MANUFACTURER wanted 
to move into a more desirable building 
—but hesitated when he saw estimates 
of the time which would elapse before 
he could begin production. 


Ozalid then showed how five hundred hours could be saved in draft- 
ing time alone! First, instead of making multiple drawings of the 
master floor plans—Ozalid transparent duplicates were quickly made. 
The draftsman then added — direct to the duplicates—the plans for 
machinery layout, ventilating and heating, transmission and beltings, 
electrical and plumbing connections, etc. These duplicates were used 
to produce the desired number of work prints. Thus, in changing over 
. .. time and labor were saved. 





Today, many manufacturers are reorganizing factories and assembly 
lines . . . making frequent changes in product design. And the Ozalid 
Process is giving them a “head start” in vital war production. An 
Ozalid whiteprint machine turns out standard and transparent prints 
in two quick steps—Exposure and Dry Development . . . without the 
wasteful tie-ups which are a part of “wet” developing methods. And 
Ozalid’s wide variety of sensitized materials allow you to: cut drafting 
time ...speed the making of corrections...turn out whiteprints which 
will have the most “back bone” in the busy shop or sun-baked field. 


Write for new catalog. See how the Ozalid Process can help you! 


OZALID PRODUCTS DIVISION 


GENERAL ANILINE & FILM CORPORATION 
JOHNSON CITY, N.Y. 
Ozalid in Canada - HUGHES OWENS CO. LTD., Montreal 
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Field core is solidly snagged 
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fold coils. The core a 8 
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oe machine's housing 


i al size, 
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. - . . ae z ts ppt 
Fror built-in applications these memes aah pressure ae of F 4 
motor parts can cut manufactur- iiemitiliatiadaita bi prone 4 ] 
; 4 e. lea 
ing costs, because they require fewer ’ 49 — a — 


parts for the complete device. Some — gs a 5 

machining operations are elimi- ed anid 
nated. Equipment can be made ae 

smaller, lighter, more functional in ; 

its design. See Bulletin GEA-1942 

for details. 


aan 
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For bus heaters and ventilators this d-c 
stands up under severe ing conditions of 
it Me ut Muu itm ibd widely vary- z 
ing ambients, and periods of 
operation without service. Type BY-88, 
PTT MP OM MPA: MMe me eee) 
3000 rpm, 12 and 24 volts. f 





ae ee 

instruments, indicating 

ya deena he small regulating or controlling devices this 
motor can used where only single-phase lighting circuits 
are available. This self-starting, synchronous inductor motor 
runs at low speed without gears. See Bulletin GEA-3307 for 
ratings and speeds. 
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70 Gef Fractional-typ Morors 





SELECT ESTABLISHED 
OR “STANDARD” TYPES 


Stick to standard motors and motor parts, as 
contrasted with ‘“‘specials,’” because they can be 
produced quickly in large quantities. In dozens 
of cases, requirements which seemed to call 
for a “‘special’’ have been met successfully by 
slight modifications of standard designs—and 
less time was required for manufacturing and de- 
livery. For example, one manufacturer learned 
that his production line needed a new motor 
that would handle an increased weight of 
material—and at the same time speed up the 
job considerably. It looked like a job for a 
special motor—with attendant long delivery. 


Standard Designs—Faster Deliveries 
Instead, G-E engineers were able to adapt a 
standard motor to the job. Quick delivery was 
made. It handles the: weight—speed of the 
production line was doubled. 
The fractional-hp motors shown here have all 
| turned to war work. See G.E.—we may be able 





to help you side-step a motor bottleneck. 





rtd seen Por te aoe jobs 

MMM Melero ME MTS split-phase induction 

motor has dripproof protection. Is economical; sturdy; has 

sr solid, resilient, or belt-tightening base. Sizes, 1/60 

re VAM E101 Peel CT) 

, other speeds on 50 and 60 
cycles. Bulletin GEA-3398. 





For machine-gun cool- 
ant pumps and firing 
mechanisms, this polyphase 
motor has smooth pull-up 





WHEN YOU NEEO Tt 


TELL US NOW WHAT MOTORS 
YOU ARE GOING TO NEED 


Our production facilities now available to 
meet your war needs for fractional-hp motors 
can be used to serve you to best advantage if 
you will tell us your future requirements now. 
This will help you because it will help us to 
schedule your production on a sounder basis, 
and thus use these available facilities to the 
maximum extent. 


Production Scheduling Easier 

You have greater latitude in making necessary 
changes in your production schedules when we 
know your total requirements. High production 
rates can also be more readily maintained. For 
more details, call our representative at the G-E 
office nearest you. He will be glad to work with 
you in forecasting your requirements. General 
Electric, Schenectady, N. Y. 


The Navy “E’ for Excellence, has 
been awarded to 92,780 General 
Electric employees in six plants 


monvfacturing novel equipment. 





<< 





> | 


_ ml TTT deme 25 high 4 y 
. | maximum torque for peak loads. With- 
stands severe shock. Sizes, 1/8 to 3/4 hp; 


oe) 860, 1140, 1725, and 3450 Tl eae aol 
c ae Bulletin GEA-1974. 
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New Metal Clad MU-S 


a’ 


Streamlined Design... 
Improved Quality ...Faster Delivery 


The new die-cast metal casings for MU-Switches 
are small, compact, streamlined, rugged, and pro- 
vide a convenient means for conduit connection. 

Housed in each casing is an improved precision 
MU-Switch,— the original sensitive snap-action 
switch. The patented MU-Switch reverse cross- 
action spring principle provides faster action, longer 
life, and higher current-carrying capacity. 

Due to our stepped-up plant capacities, deliveries 
are prompt. Casings of high strength zinc alloys or 


various aluminum alloys can be supplied, depending A WIDE RANGE OF RATINGS 











upon your priorities. The casing shown above has a 


d-c 





25 amperes at 28 volts, 


Neoprene hood and bottom gasket with screws 15 amperes at 125 volts, a-c 
ae ; : 5 amperes at 250 volts, a-c 
sealed through lead washers. It is suitable for use 3 amperes at 460 volts, a-c 


2 amperes at 600 volts, a-c 










where protection from dust, moisture, grease, oil, 


or acid is required. Base or side mounting is available. 


MU-Switch Corporation 


110 PEQUIT STREET, CANTON, MASSACHUSETTS 


PLUS SEVERAL TYPES OF 
ACTUATORS 





Write for bulletin giving complete infor- 
mation about Metal Clad MU-Switches. It 
shows all actuators available and shows 


complete characteristics. 
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: - Photo by U.S. Army Signal Corps 


This Year’s Best Selling Car 


~~ 
2 


Ory Tel sa cel ae) (ty ae 
and drilled. 
Coil form 
threaded. 


sawed, turned, 


turned, milled, and 


OU’RE looking at this year’s most popu- 

lar automobile —the Army’s “jeep’’. In 

its vitals are certain parts made of Synthane. 
This is only natural for the civilian pre- 
decessors of the “‘jeep’’ used Synthane too. 
Synthane is a material of value to essential 
industries because of an unusually wide 
variety of properties, including resistance 
to corrosion from solvents, acids, salts and 
water, structural strength, light weight (half 


that of aluminum ), hardness, excellent elec- 
trical insulating characteristics and ease and 
speed of machining. 


After the war workaday opportunities for 
these properties will knock again on factory 
doors. In the meantime, to present users of 
Synthane and those with future applica- 
tions, Synthane offers helpful information 
such as appears on the back of this sheet. 


SYNTHANE CORPORATION, OAKS, PENNA. 


Plan your present and future with plastics 


SYNTHANE 


SHEETS « RODS - TUBES - FABRICATED PARTS 


Bakelite — 


TECHNICAL 


PLASTICS 


SILENT STABILIZED GEAR MATERIAL 


laminated 
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| xx 


XXP 


XXX 





GENERAL C WARACTERISTICS OF S yNTHANE Grapes | 


Here are some of the standard grades of Synthane Bakelite-laminated. We 


also make subgrades when one or two characteristics must be emphasized. 


BASE 


Kraft 
Paper 


Cotton 
Rag 
Paper 


Cotton 
Rag 

Paper 
same as 
Grade XX 


Cotton 
Rag 
Paper 


Plasticized 
Resin 


Hard 
Greater % 
of Resin 






RESIN 






Plasticized 
Resin 
Greater % 
than 
Grade XP 


Hard 
Greater % 
of Resin 
than 
Grade XX 








PAPER BASE GRADES 


CHARACTERISTICS 


A strong paper base laminated material pri- 
marily intended for mechanical applications 
where electrical requirements are of secondary 
importance. Should be used with discretion when 
high humidity conditions are encountered. Not 
equal to fabric base grades in impact strength. 


A paper base laminated material primarily 
intended for punching. More flexible and not 
quite as strong as Grade X. Moisture resistance 
and electrical properties intermediate between 
Grades X and XX. 


A paper base laminated material suitable for 
usual electrical applications. Good machine- 
ability. 


FABRIC BASE GRADES 
RESIN 


BASE 


C Heavy 
a Weave 


Fabric 


Heavy 
Weave 
Fabric 


CE 





A paper base laminated material similar to 
Grade XX in electrical and moisture resisting 
properties, but more suitable for hot punching. 
Intermediate between Grade XP and XX in 
punching and cold flow characteristics. 


A paper base laminated material, suitable for 
radio frequency work, for high humidity appli- 
cations. Minimum cold flow characteristics. 


t Fine 
4 Weave 


Fabric 


Hard 
Greater % 
of Resin 
than 
Grade C 





Hard 


CHARACTERISTICS 


A fabric base laminated material made through 

out from cotton fabric weighing over 4 oz “A 
square yard and having a count as determined 
from inspection of the laminated plate of not 
more than 72 threads per inch in the filler direc. 
tion, nor more than 140 threads per inch total 
in both warp and filler directions, A strong 

tough material suitable for gears and other 
applications requiring high impact strength. The 
heavier the fabric base used the higher will be 
the impact strength, but the rougher the mo. 
chined edge; consequently, there may be severa| 
subgrades in this class adapted for various sizes 
of gears and types of mechanical service, Should 
not be used for electrical applications except 
for low voltages. 


A fabric base laminated material of the same 
fabric weight and thread count as Grade ¢. 
For electrical applications requiring greate 
toughness than Grade XX, or mechanical appli. 
cations requiring greater resistance to moisture 
than Grade C, Exceptionally good in molsture 
resistance. 


A fine weave fabric base laminated material 
made throughout from cotton fabric weighing 
4 or. or less per square yard. As determined by 
inspection of the laminated plate, the minimum 
thread count per inch in any ply shall be 72 In 
the filler direction and 140 total in both warp 
and filler directions. For purposes of identifica- 
tion, the surface sheets shall have a minimum 
thread count of 80 threads per inch In each of 
the warp and filler directions. This grade is 
suitable for small gears and other fine machin- 
ing applications, particularly in thickness under 
14 inch. Not quite as tough as Grade C. Should 
not be used for electrical applications except for 
low voltage. 

























XXXP 


Cotton 
Rag 
Paper 
same as 


Grade XXX 


Plasticized 
Resin 
Greater % 
than 


Grade XXP 


A paper base laminated material, similar to 
Grade XXX, but with lower dielectric losses and 
more suitable for hot punching. This grade has 
greater cold flow than Grade XXX, and is 
intermediate between Grades XXP and XXX 
in punching characteristics. 


To 


Weave 
Fabric 


LE 
44 





Hard 
Greater % 
of Resin 
than 
Grade L 





A fine weave fabric base laminated material of 
the same fabric weight and thread count as 
Grade L. For electrical applications requiring 
greater toughness than Grade XX. Better ma- 
chining properties and finer appearance than 
Grade CE—also available in thinner sizes, 
Exceptionally good in moisture resistance. 


This sheet is one of a series describing the manufacture, grades, properties, and applications for Synthane. Keep 
it in your Synthane data file or ask us to put you on our mailing list to receive these sheets as they are issued. 


Bakelite — 


laminated 


SYNTHANE CORPORATION, OAKS, PENNA. 


REPRESENTATIVES IN ALL PRINCIPAL CITIES 
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Aircraft Engines Get Their Balance of Power... 
Thanks to Mallory Approved Precision Products 










a> 


NATION-WIDE -4}' 
SERVICE THROUGH 

253 SELECTED 
DISTRIBUTORS 


Balancing crankshafts of airplane engines assures longer 
motor life and less vibration... makes fighter planes 
easier to handle in the air. Thus many airplane engine 
manufacturers are using Gisholt Dynetric Balancing 
Machines to help attain more perfect operation and a 
smoother flow of power from the multi-horsepower 


engines they make. 


Balancing machines made by Gisholt also improve the 
performance of many other products... from tiny motor 
armatures and small ventilating fans to heavy turbine 
rotors...used in many industries. To control these 
Dynetric Balancers, ultra-precise electronic parts are 
needed . . . such parts as the electrical switches supplied 


by Mallory. 


Similarly, a large manufacturer of aircraft engines for 
both American and British warplanes utilizes many 
Dynamometer engine test cells . . . equipped with stand- 
ard Mallory jack switches ...a Mallory Approved Pre- 





- 


cision Product obtained in quantity, promptly, through 
the local Mallory Distributor. 


Do you need electronic hardware, condensers, rectifiers, 
resistors or volume controls? For testing or experimental 
work? Or perhaps for plane replacements? Or as an 
integral part of some electrically operated device you plan 
to manufacture? See your nearest Mallory Distributor. 


There are 253 Mallory Distributors from coast to coast, 
carefully selected by Mallory, technically trained and 
ready to give your needs their prompt attention. Ask 
your Mallory Distributor, or write to us, for your free 
copy of the Mallory catalog... used as a buying guide 
every day in the aeronautical, auto- 
motive, electrical, geophysical, radio 
and other industries. 


Write today for free catalog covering entire 


line of Mallory Approved Precision Products. 





MALLORY 


APPROVED 
PRECISION PRODUCTS 


P.R. MALLORY & CO., Inc. 


EIGHTH ANNUAL PRODUCT DESIGN NUMBER 





INDIANAPOLIS, INDIANA: Cable Address—PELMALLO 











32 pages 











SOLAR MFG. CORP. 


CAPACITOR GUIDES 
cv BUSY ENGINEERS. 


These new catalogs will help every engineer! They have 
been specially designed so that “he who runs may read” 
—and will simplify your capacitor-preference problems, 
Your letterhead request will immediately obtain any or 


all of the three catalog sections shown. 


ELECTROLYTIC CAPACITORS: 


Thirty-two page Catalog 12 — Section A. Complete 
illustrations and descriptions of both wet and dry 
electrolytics for every purpose. Includes special 
constructions, such as low-temperature types for 
Government and industrial requirements. 


PAPER CAPACITORS: 


Forty-eight page Catalog 12 — Section C. Complete 
illustrations and descriptions of all types of paper 
capacitors, including oil types, for broadcast and 
transmitting circuits. Also incorporates special types 
for unusual electronic applications. 


MICA CAPACITORS: 


Thirty-two page Catalog 12 — Section E. Complete 
illustrations and descriptions of a wide variety 
of mica capacitors for both broadcast and trans- 


mitting applications. Includes many special con- 
structions. 


MICA CAPACITOR COLOR-CODES: 


Industry color-coding standards are clearly defined 
in separate Solar Form MCC-l, available to all 
capacitor users. 


Bayonne, N. J. 














“Black & Decker Electric Co., 


Gentlemen— 


mA. S Ge EILP 


| CHIEF ENGINEER 
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. AND HAVE A MOTOR PROBLEM’... . 
oe UCH is the beginning of hundreds of factory motor operation, is based on care- 
pes letters that come to us from product ful coordination of motor and product 
manufacturers nationwide. These manu- design. For this reason we recommend 
facturers turn to us as specialists in the ap- that you consider the motor early in the 
plication of fractional horsepower motors. stages of product development. 
Because of many years experience cover- Write us about your problem and we shall 
ing all types of equipment we are qualified —_e glad to send full information about our 
a to design the motor best suited to the task. engineering service or arrange for a 
iety 
ms- Thorough engineering, so vital for satis- representative to call. 
:on- 
THE BLACK & DECKER ELECTRIC COMPANY 
KENT, OHIO 
FRACTIONAL HORSEPOWER *% SPECIAL APPLICATION 
BLACK & DECKER 
: 








MOTORS 


AG 





EIGHTH ANNUAL PRODUCT DESIGN NUMBER 


In peacetime, motors are applied with a sub- 
stantial reserve safety factor. In other words, 
most applications are “‘overmotored” . . . the 
motors are capable of producing more horse- 
power than is required by the machines they 


drive. 


Such “overmotoring”’ provides a reserve to 
take care of unexpectedly heavy loads, and 
assures long life with low maintenance cost. 


But today, our problem is to “‘make the most 
of what we’ve got’’—to get more production out 
of each and every motor. 

Recognizing this fact, Westinghouse, at the 
suggestion of the War Production Board, now 
recommends that motor users modify their peace- 
time practices ... that they get the most out of 


every motor they have... that in applying new 
motors or relocating old ones, they take ad- 
vantage of all possible favorable operating con- 


ditions .. . that they load each motor to the limit. 


A summary of these recommendations is pre- 
sented in the booklet ‘‘Calling All Horsepower,’ 
illustrated above. Ask today for your free copy. 
Westinghouse Electric & Manufacturing Com- 
pany, East Pittsburgh, Pa., Dept. 7-N. J-21250 


Westinghou 





THE WESTINGHOUSE “CALLING ALL HORSEPOWER” PROGRAM IS DESIGNED TO: 


gs Get maximum production out of every motor. 


We Save critical materials. 


The program has as its basis close team- 
work between industry and Westinghouse 
engineers, aimed at determining with maxi- 
mum accuracy the exact horsepower re- 
quired by the driven machine. 


In keeping with these findings, it then 


OPEN TYPE 
A. C. MOTORS for 


offers specific recommendations which will 
enable users to take advantage of (1) all 
favorable operating conditions; (2) extra 
service factors built into Westinghouse 
motors. Some typical results possible with 


this program are shown in the table below. 


FEN instead of AT ITE 


THIS LOAD THIS RATING | THIS RATING | MATERIALS 


hp 


40°C rated, in appli- 
cations seldom reach- 
ing or exceeding this 
temperature. 


STANDARD WESTINGHOUSE 
MOTORS ARE GENERALLY 
| AVAILABLE FOR PROMPT 
DELIVERY FOR WAR JOBS 





PLASTICS 


@ You need all possible speed when seeking plastics 
alternatives—and you get it when you call Kurz-Kasch. 
Your prints and problem go straight to a qualified group 
of Kurz-Kasch engineers. In this committee of specialists 
on design, tool-up, molding, and finishing, your job is 
examined from all angles—ideas are interchanged—plans 
are made—and your moldings are produced on the best 
possible delivery schedule. We call this conference 
method the Plastics Round-Table. In these times particu- 
larly, the efficiency and competency of the Kurz-Kasch 


ROUND-TABLE 


organization pays off in turning your plans into finished 


plastic products, in any quantity and as fast as present 


conditions permit. Ratings should accompany all inquiries. 


KURZ-KASCH 


Haslic Molders since 1920 


Kurz-Kasch, Inc., 1417 South Broadway, Dayton, Ohio. Branch Sales 
Offices: New York, Chicago, Detroit, Los Angeles, Dallas, St. Louis, 
Toronto, Canada. Export Office: 89 Broad Street, New York City. 
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BY DOING THE JOBS CONVENTIONAL WIRE-WOUND RESISTORS COULDN'T HANDLE 


The unique and exclusive construction of KOOLOHM 
resistors has completely revolutionized previous conceptions 
of wire-wound resistor design. It has freed engineers from 
use limitations which a few years ago they regarded as “nec- 
essary evils.” 

KOOLOHMS are the only resistors made with wire that is 
ceramic insulated BEFORE it is wound. This one feature alone 
provides you with advantages that no other wire-wound re- 
sistor can give you. It furnishes absolute protection against 
shorts and changed values. It makes possible extremely high 
resistance values in amazingly small-size units. It permits the 
use of larger, safer wire sizes. It permits full-rated wattage 
dissipation regardless of resistance value. This ceramic insu- 
lation on KOOLOHM wire is heat-proof to 1000° C. It is 


MMM 


aA 
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Section of KOOLOHM 
wire with ceramic insula- 
Turns can’t swim” or KOOLOHM comstruc- tion removed to show con- 

rt, when wound tionpermitsperfect trast between bare and in- 
with KOOLOHM cer- Ayrton - Perry wind. ulated wire. This flexible, 
amic-insulated wire. ings. Asa result, resis- beat- — insulation is 
Insulation bas a di- torsare availablebav- actually applied te wire at 
electric strength of 350 ing negligible induct- a temperature 0/1000°C.! 
volts per mil at 400° C.! = even at 50 to 100 

c. 


moisture-proof and flexible and can either be layer wound or 
progressively wound in high density patterns. It allows per- 
fect Ayrton-Perry windings, thus reducing inductance to 
negligible values, and also permits the design of units with 
predetermined inductance values. It makes possible the use of 
an extra outer protection in the form of chip-proof ceramic or 
shock-proof sealed glass casing. Thus doubly protected they 
can be easily and cheaply mounted directly to or against metal 
or grounded parts with complete resistor circuit insulation. 

Thus, KOOLOHM superiority is not a matter of hair- 
splitting differences—it is comspicuously evident in any test 
you care to name. 

Send for free samples and catalog—today! 
SPRAGUE SPECIALTIES COMPANY (Resistor Division), Nerth Adams, Mass. 
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SPRAGUE 


KOOLOHM 


WIRE-WOUND RESISTORS 





CEILING 
UNLIMITED 


AT TORRINGTON’S RESEARCH LABORATORY 


WI 


requ 


Air densities up to 40,000 feet altitude are simulated in a special 

chamber at Torrington’s Research Laboratory. Variations in the per- 7 oo 

formance of propeller fans and blower wheels are recorded and a perf 

studied in the development of special air impelling units for a variety 2 MO} 
E are th 


four I 


This is only one of the many activities of Torrington’s Research Labo- { — 


ratory. If you have a problem in the design of a unit requiring the obtain 
movement of air, whether it be for a war application or the post-war HOus 
market, our engineering staff is at your service. 4 oe 

Orma 


average 


of uses in airplane interiors. 


Consultation with us during the early stages of design may save costly 4 Perform, 
a 4 Permit, g 


changes and serious production delays. 


Fans are tested inside altitude 
chamber by remote control. Instru- 
ments are viewed through glass ports. 


LORIRUNGHO WN; 





To obtain efficient 


Published ratings in Torrington’s Catalog 
ratory According to the Standard Test Co 
seldom duplicated iN practice because 

therefore fly for COMPparison. 


tformance of 
movement, the blower Portion of the device 


development and in Conjunction With al] 


Were compiled from tests m 
de. The ideal, uniform cond 
Of other factors. Published 


a device using a blower Wheel for air 
Should be COnsidered at the be inning of the 
Other elements Which affect Performance 


“Y Prove helpful to the designe 


horsepower ‘NPut to the per. ‘er unit efficiency 
18 a combination of Motor and wheel efficiency, and 
is therefore not the same as wheel efficiency alone. 
To obtain th ™ ‘F wheel efficie ', Choose a 
wheel of such a size Fate as near as 
Possible to jts Maximum static Pressure. A large size 
wheel can be at lower speed, hence More 
S€power than a smaller whee] 

obtain the Same air Output. For high 

air delivery, at low static Pressure, Choose a Wheel with 
broad rather than "arrow width in relation to diameter. 


HEEL ¥S,; PROPELLER FAN 
BLADEs:. In &eneral, a blower wheel Should be 
for high Static Pressure, and a Propeller fan blac 
low static Pressure. Many n the unit IN whieh 
the air impeller wi] 
tter, 


ay affect the Choice of 


WHAT SIZE BLOWER WHEEL: If a Choice of 
Speeds js Possible, a larger Wheel at lower Speed wil] 
require less horsepower. When Speed is hxed, the 
Maximum efficiency 'S generally Obtained by Using the 
Smallest diameter Wheel Which wil] &ive the desired 
Performance. 


» both A C. and Cc. 
at extreme Speeds. The 
‘thcient A. c. Motor. 


HOUSING DESI 


In our Catalog ; 
Obtained. 


IMEnsions Shown 


Ur ratings y ere 


HOUSING SCROLL: Catalog Shows dimensions for 


Norma]”’ and, Oversize. or “Maximum”, Scrolls. The 
“normal” Size is the &enerally 
average Performance. A sm 
ance will be IMpaire, 
ll of larger size n 


ues containing wet 
© cad propeller fan 2 
forma ce data sent on request. 
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HOUSING INLET 
rounded -ap 

© facilitate 

tribute 


diameter of 
ance. We use a factor of 
sure type wheels Where jt may be 


the housing inlet diameter exceed the blower wheel 
inlet diameter. 


; OACH TO HO 
Restrictions Or obstruct 
housing inlet Should 
“TOSS section of the air Path leading to inlet ring should 
have an area not less than one and one half times that 
Of the inlet Opening area. 


HOUSING CUT. 

by diverting IC into the Outlet o > - Pressure 
May be inc reased or dec reas ‘ extent by the 
distance the Cut-off Projects into the housing Outlet, 
Inc reasing this distance INCreases Pressure and decreas. 
Ing this distance decreases Pressure, but tends to Create 
turbulence. Too close Proximity {0 Wheel, or t00 sharp 
4 Cut-off, wil] Produce EXCESSIVE Noise. 


NOISE: Objectionable NOISE results 
Speed; from ‘NCOrrect Jog 

Obstructions In front 

streamlined: trom Operation ; 
Pressure which May cause Puffing ; 
the use of very light Metal in the 


Cause Occasionally 
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‘LORD PLATE FORM MOUNTING 


Standard Lord Bonded Rubber Mountings will isolate vibration efficient- 
ly and protect from shock, practically anything, from the most delicate 
instruments to massive machinery. No special tooling is required for 
accommodating Lord Mountings, in the manufacture of equipment de- 
signed to be protected from shock and vibration. For example, all Lord 
Tube Form Mountings are made in Standard Tubing sizes, with allow- 
able commercial tolerances. 


2. 


~ ADVANCED DESIGH I 
make possible Efficient Vibration Control 


No special sizes are necessary because: 


Standard Lord Mountings are made in load carrying capaci- 
ties ranging from a few ounces, up to 1500 pounds. 


They are made in various Standard shapes. Plate Form 
Mountings are made in square, diamond, round and holder 
types; Tube Form Mountings are made in snubbing and non- 
snubbing types, both flanged and unflanged. 


Every conceivable function of the mounting is taken into 
consideration in the original design and every operation 
in the process of manufacture is kept under strict control, 
insuring dimensional accuracy. 


By compounding, molding and curing rubber in our own 
plant, any desired stiffness is secured and absolute uni- 
formity is insured. 


LORD MANUFACTURING 


245 E. OLIVE AVE., BURBANK, CAL. 


Pee" s o 
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eature No.5 


Standardization of Sizes 


280 MADISON AVE., NEW YORK 


(Ky yo) 
SHEAR TYPE | 
VIBRATION 


MOUNTINGS 
os Ls ee oe 


FLO Fe DD MOUNTING 


BONDED RUBBER 


LORD TUBE FORM MOUNTING 













Due to the Lord method of bonding rubber to metal, i 
Lord Mountings are manufactured to operate in free shy 


when rated load is applied in the direction of the mi 
axis of the mounting. 


6. All Lord Mountings have a high factor of safety and ay 
momentary high overload due to shock or resonance cw 
not cause mounting failure. 


Whether the weight of 
your equipment be tons or 
ounces, there is a Standard 
Lord Mounting that will fit 
your needs. 


Bulletins 103 and 104 
give complete information 
on Lord Shear Type Mount- 
ings, also an engineering 
discussion on vibration 
control. Write for your 
copies. Experienced Lord 
Engineers are available to 
assist you in solving your 
vibration problems. 


Control Vibration — rncoucr ders 











flexibility in direction of vibratory thrusts and stability 
in other directions 





Eliminate Fatigue —s:ougs ceiver 4 


repeated stresses 


Speed Production —sx:oub eimnsos 


close machining of the mounting base or mountng 
points 


Reduce Weight —through elimination of the 


} 
necessity of inertia masses of heavy metal bases 
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520 N. MICHIGAN AVE., CHICAGO 
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CAST FOR A LEADING ROLE IN 
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This recirculating-type draw furnace NL ! 
PY LN i 
properties to attain desired characteristics. s 


INDUSTRY 





Laboratory Methods 


Control the Properties of 


As ArmaSteel castings advance toward the final stages of pro- 
duction, the methods and equipment used become more 
characteristic of a laboratory than of a foundry. For it is only 
by the most exacting control of these operations that Arma- 
Steel is fitted for its important role in industry. 


Typical of this laboratory technique are the intricate system 
of automatic controls which regulate atmosphere and temper- 
ature in the radiant-gas-fired quenching furnace, and main- 
tain accuracy of physical properties in the draw furnace... 
the constant and painstaking supervision that accompanies 
every precision operation ... and the series of checks and 
tests, including cutting and coarse-etching, through which 
ArmaSteel castings must pass “‘all along the line.’? Most 
ArmaSteel parts are Brinelled and magna-fluxed either 100 per 
cent or at frequent intervals. 


Close conformity to specifications, plus inherent machining 
advantages and performance characteristics, has made Arma- 
Steel castings indispensable for vital parts in many industries. 
With the critical shortage of steel and other materials which 
ArmaSteel supersedes in varied applications, it has become all 
the more advantageous for you to investigate the possibilities 
of ArmaSteel in your manufacturing operations. Our twenty- 
three years of practical foundry experience are at your disposal; 
write for catalog or consultation. 


Saginaw Malleable Iron Division 


General Motors Corporation Saginaw, Michigan 


CAST FOR A LEADING ROLE 
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Armasteel* 





TYPICAL 
APPLICATIONS 


Diesel pistons for heavy- 
duty locomotives... Auto- 
motive piston rings, cam- 


shafts, Hydra- Matic 


transmission gears, drive- 
shaft universal yokes, 
clutch throw-out collars, 
valve rocker arms... 
Refrigerator crankshafts 
and connecting rods... 
Washing machine drive 


gears. 








*Reg. U.S. Pat. Off. 







INDUSTRY 


In substituting plastic for metal, it 
was necessary to redesign slightly 
in order to increase strength of con- 
struction. Despite this increase in 
dimensions, the Catalin housing 
weighs approximately 25% less than 
the aluminum casting it replaces! 








... the Specific for 


Manufacturers with “Metallic Migraine”! 


Many a priority-pressed manufacturer has turned to Catalin to replace vital aluminum, 
copper, brass or stainless steel .. . and found it endowed with properties all its own! 
The ease, economy and speed with which Catalin parts may be put into production, 
the fact that its casting processes preclude the need for expensive molds or molding 
equipment, its imperviousness to moisture and lubricants, its excellent chemical 
resistance and electrical characteristics—all these make the change to Catalin a 
natural “first step’’ in many a conversion program. 


Whether your problem is an immediate one or a planning for the future—be it a 


Sntiseniiblianil db Gini ts tes Ore at mentees single part or an entire product—our engineers and chemists will work with your 
of “war-production” changes being made by the 2 . : * 4 i. 
Dasma aMEMNED SUMMERS C0. of Geman designers and make expert recommendations as to which of Catalin’s several mate 


Mass, on thelr duplicating machines. Equipment rials and processes will give you the results you want. 


of this type is rendering important service in 
defense plants and Army and Navy Headquarters 
everywhere. Fabricated for Standard” by PLASTIC 
TURNING CO., Leominster, Mass. ~ 


CATALIN CORPORATION + ONE PARK AVE.,. « NEW YORK, N. Y. 








THE ALCO PLANT WAS ON THE FIRST LIST OF 43 AWARDS FOR 
EXCELLENCE IN QUALITY AND QUANTITY OF WAR PRODUCTION 


AWARDED JULY 27, 1942 


N THE SHADOW of war-historic Lookout Mountain, within gun shot of America’s bloodiest 
battlefield at Chickamauga, on soil hallowed by the best blood of North and South — there 
proudly flies the Army-Navy burgee. 


Nearly a hundred years ago in the Mexican War of 1846, when Tennessee exceeded its quota 
by supplying 30,000 troops instead of 2,800, it earned, and has retained, its title as the 
“Volunteer State.’ Perhaps there is significance in the fact that this area was one of the 
first in the land to receive an Army-Navy combination award for excellence in quality and 
quantity of war production. A star is offered by the Army-Navy for every period of six 
months in which the record of high production is maintained. 


Our employees, whose achievements in the production of ALSIMaAc steatite ceramic insulation 
constitute the real glory of the award, wish to publicly record their determination to earn 
a Service Star every 180 days. This is not at all for our aggrandizement, but as evidence 
of a stern resolution: “That our brave fighting forces on the water, on the land, in the air 
or under the seas shall never suffer from the lack of what we can supply.” That shall be 
ie”! our goal and our pledge. This is our slogan: 
WHILE AMERICA IS AT WAR, 
ninum, AMERICAN LAVA IS AT WORK 
s own! Excerpts from Acceptance of the joint Army-Navy Burgee by Paul J. Kruesi, President 
luction, 
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EIGHTH ANNUAL PRODUCT DESIGN NUMBER 





Veeder-Rcot Smcll Reset Counter for light-duty pro- 
duction machines. One of hundreds of standard types 
n the World's Most Complete Line of Counting and 
Computing Devices 





... With built-in Veeder-Root counting devices 


Before you send them out to the production lines, fit 
your machines to be “‘ good soldiers’’ that can be counted 
on. Build in Veeder-Root Counting Devices that will tell 
your customers’ plant-operating men. . . ata glance... 
exactly how each machine is doing, whether it needs ad- 
justment or maintenance, whether it is delivering all the 
performance you built into it. Then no machine of yours 
will turn up’* AWOL” when 
the production-roll is called. 


HARTFORD, 


For every type of production machine there is the 
proper type of Veeder-Root Device... electrically or 
mechanically operated . . . compactly built with simple 
connections to fit readily into any design... and to 
count in any terms or units of performance. Give 
your customers in war production plants this help- 
ful extra service—more vital now than ever, to make 

every stroke of work count 


to the utmost. 
ae € 
Co 


CONNECTICUT 


OFFICES IN Boston, Chicago, Cincinnati, Cleveland, Detroit, 
Greenville, S. C., Los Angeles, New York, Philadelphia, Pitts- 
burgh, St. Louis, San Francisco, Montreal, Buenos Aires, Mexico 
City, London. In England: Veeder-Root Ltd., (New address on re- 
quest.) In Canada- Veeder-Root of Canada, Ltd., Montreal. 
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Oscillogram taken on a SO ampere break- 
er showing short circuit with 6450 am- 
peres rms flowing through the breaker 
Petts B ttc seat l- Moti eas col eet e e Oh 
AC with a power factor of approximately 





60%. » 
This was the third operation on a circuit A — 
having a capacity of approximately 8000 eta 


amperes rms. 


HEINEMANN 
MAGNETIC CIRCUIT BREAKERS 
Employ High Speed Blowout 


The stationary contact is coiled around an insulated iron 
Send for core which connects the steel plates forming a U-shaped 
CATALOG 40 magnet. On overloads and short circuits, the current flowing 
showing through the contact creates magnetic lines which force the 
Complete Line arc into the arcing chamber and blow it out. As the value of 
and the current to be interrupted increases, the quenching effect 
Engineering becomes greater due to the intensified magnetic blowout 
Data field. 


HEINEMANN CIRCUIT BREAKER CO. 


Subsidiary of Heinemann Electric Co., Established 1888 
99 PLUM STREET TRENTON, N. J. 








How much SGRAP can you mobilize 


every week? 


HE plain fact is—we can’t win this war without 

plenty of steel. But if we are to have plenty, all 
factories, mills, shops, mines and other units. of 
\merican industry must organize at once to turn 
in every available pound of scrap metal—and keep 
on turning it in regularly. At least six million tons 
more scrap must be collected than last year! 


Where is this ‘“‘extra’’ scrap? 

It is certain that vast quantities of precious iron 
and steel lie idle in unsuspected hiding places 
throughout the country. Part of it may be on your 
premises. The usual methods of collection will not 
release enough to meet present demands. It will 
take special diligence on the part of management 
and workers alike to put the 1942 Scrap Drive over 
the top. To check the efficiency of your salvage 
methods, see if you are turning in all three of these 
classes of scrap: 

“BREAD-AND-BUTTER” SCRAP—The kind most plants sell regu- 


larly — filings, shavings, stampings, rejects — metal scrap 
created in the process of manufacture or construction. 


DORMANT SCRAP—Unused or abandoned equipment, broken 
or worn-out machine parts, old boilers, moulds, dies, pipe, 
valves, electrical equipment, engines, trucks, etc.—the “junk” 
that accumulates but often misses routine scrap collection. 


“RAINY-DAY” SCRAP —The hardest of all to part with. Includes 
obsolete machinery, unused metal buildings, stacks, outdated 
tools, fixtures, patterns, stocks, ete.—idle now because they re 
being saved for possible use in some indefinite future emer- 
gency. The emergency is here! This metal should be scrapped, 
unless it can be reconditioned and put to work now. 

If you haven’t already, we suggest you organize 
your own scrap drive. Your local Industrial Salvage 
Committee will help you plan a forceful program. 
Put some one individual in charge of salvage in all 
departments of your business, and give him au- 
thority to act. Promote the drive to youl employees 
with posters and prizes. Emphasize speed and con- 
tinuous effort. Make them all “serap conscious.” If 
you need more information, contact the Bureau of 
Industrial Conservation, War Production Board, 
Washington, D.C. 


YOUR SCRAP IS WORTH ITS WEIGHT IN VICTORY 


* * * 
AMERICAN STEEL & WIRE COMPANY, Cleveland, Chicago and 
Vew York - CARNEGIE-ILLINOIS STEEL CORPORATION, 
Pittsburgh and Chicago - COLUMBIA STEEL COMPANY, San 
Francisco ‘ NATIONAL FUBE COMPANY, Pittsburgh 


PENNESSEE COAL, IRON & RAILROAD COMPANY, Birmingham 
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SI 53112 is flexible and 


uses a minimum of 


rubber. Yet it excels 
in TENSILE STRENGTH, 
IMPACT and ABRASION. 


For full information on SI 53112, ask 
our special representative to give you 
complete data and _ specifications. Just 
write to Section Q1022-12, Appliance and 
Merchandise Department, General Electric 
Company, Bridgeport, Connecticut. 


GENERAL 
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This Portable Cord 
is No ““SOFTIE”’ 


Toughest of all tests for portable cords is actual war 
service in the field. Here the cord is dragged over rocks 
and logs, snubbed at reckless speeds and constantly 
exposed to varying heat and moisture. 


In all tests, SI 53112 proved it was no “‘softie.” It 
performed every task required for war service in the 
field. It did every job demanded of a flexible, portable 
cord. It was not damaged by the toughest usage. 


SI 53112 uses a minimum of rubber: 6 lbs. reclaimed 
rubber per M feet and !% lb. crude rubber per M feet 
of two-conductor. Yet, in tensile strength, impact and 
abrasion, SI 53112 outperforms any similar, rubber- 
jacket portable cord. 


For portable tools, portable lighting service, airport 
lighting, portable industrial equipment and all general 
applications, SI 53112 may be the answer to your cord 
assembly problem. 
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EASY-FLO WIRE 











After parts are cleaned and fluxed, stud 
is placed in position on a frame with a 
ring of Easy-Flo wire between. Brazing 
is done in a gas furnace. Nole the pene- 
tration and the clean joint in the finished 
job. Preplacing the alloy, fast heating 
and elimination of joint cleaning con- 
tributed to the 200°. increase in production 
with Easy-F lo. 


Here is an example of how Easy-Flo—the low 
temperature, fast-acting silver brazing alloy— 
is helping to step up production on hundreds 
of war products. 


The job illustrated consists of joining a steel 
stud to the steel housing of Micro Switches, 
being produced entirely for war purposes, 
mostly aircraft. This job was formerly done 
with a high melting point base metal alloy. 
The change to Easy-Flo boosted production 
from 500 to 1500 per day. What's more, 
it increased joint strength far above the 
previous method and cut costs to such an ex- 
tent that the price of the switches was lowered. 


IT’S EASY TO CHANGE TO FAST, 
RELIABLE EASY-FLO BRAZING 


Easy-Flo brazing procedure is simple and 
usually requires no radical design changes. In 
quick time you can put it to work in your shop 
and get the benefit of the higher production 
and better joints it assures. Bulletin No. 12 
tells you how to do this—also gives full details 
about Easy-Flo plus valuable information 
about joint designs, heating methods, produc- 
tion procedures, etc. Write for a copy of 


Bulletin No. 12 today. 


HANDY & HARMAN 


ME AV ro Md 1-1 
Bridgeport, Conn. * Chicago, Ill. « Providence, R.1. » Toronto, Canada 





New York, N. Y. 
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for Your Copy of This 
56-Page Handbook 


Geaturing: 
Valuable, timely information and engineering data on Vulcanized Fibre 
and Phenol Fibre... Laminated Plastics for Electrical Insulation... 
for Radio... for Electronics... for Aircraft... for Silent Gears... forthe 
Railroads. Write for your copy on your business or official stationery. 


TAYLOR FIBRE COMPANY 


NORRISTOWN, PA. 
Pacific Coast Headquarters: 3544 South San Pedro Street, Los Angeles, Cal. 


TAYLOR 
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KURMAN 
POWER 
FORK ry 


HOAN BRAN EN/EZ7 | 


Tuis NEW, simple instrument for testing products under vibra- 
tion was originally developed for our own use in our testing 
laboratories. Our primary objective in developing it was to pro- 
vid2 a dependable test device for testing KURMAN RELAYS to ; 
meet rigid government specifications. We are now ready to make 


the KURMAN VIBRATION TESTER available to other manu- 










KURMAN MODEL V101 
STATIONARY YOKE 






| 
facturers who, like ourselves, are concerned with making their _ 
products immune to the effects of vibration. vee 
fe ple 
oil 
| FEATURES: 


1. Simple harmonic motion 9. Amplitude is always visual 


10. Vibration acceleration is provided 
up to 30 G. plus 


2. Tuning fork principle 
3. Variable frequency from 20 to 70 





CPS 11. Frequency change is motor oper- 
4. Variable amolitude ated; resonant conditions are instantly 
detected 


5. Variable frequency direction is also 


VIBRATION TESTING 


CAN BE MADE IN ANY 


DIRECTION THROUGH 360 





This feature (offered in the KURMAN 
MODEL VI102 ROTABLE TYPE VI- 
BRATION TESTER) makes it possible 
to test samples with, against or in 


neutral gravity arrangement. 


provided. Direction of vibration can be 
changed while tests are under observa- 
tion—an unusual feature which is of out- 
standing value in determining the be- 
havior of samples under conditions of 
plus, neutral and minus gravity 

6. Capacity up to 5 Ibs 

7. Two objects can be tested eat the 
same time, affording the ability to make 
comparative check 

8. There are no moving cranks, gears or 
bearings in the vibration system to work 
loose, wear, or otherwise upset test 
conditions 


12. Only 75 watts are required for 
maximum test conditions 


13.. Can be mounted on any bench 
without transmitting extraneous vibra- 
tion, therefore no special concrete 
foundation is required 


14. Available in two models at reason- 
able prices 


Model V101 Stationary Yoke—pro- 
viding up and down vibrations 


Model V102. Rotable Yoke—pro- 
viding vibrations in any directions 


through 360 


Send also for complete information and specifications 
covering the new line of KURMAN vibration proof relays 


KURMAN ELECTRIC CO., INC. 


241 LAFAYETTE STREET, NEW YORK, N. Y. 


RELAYS 


TESTING EQUIPMENT 


CONTROLS 


OENAM cee se) 
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MAGNET WIRE HEADQUARTERS 


ALL INSULATIONS 


Te te Say GLASS 

PAPER CO tO 'N 

oe ee SLOT FORMVAR 
ENAMELED 


REA MAGNET WIRE COMPANY 


FORT WAYNE, INDIANA 


witrn VICTORY ATeSeTAKE THE BEST 18 WNOWE TOO GOOD! 





When You 
Buy Smaller Motors 
to Save 

ital Materials 


Be Sure They Have Built-in 
lixon Protectors 


Industry, these days, is buying motors to meet re- copper and other vital materials. It means man 
quired capacities more closely. The safety margin is hours for repairs. It means delays plus added ex- 
being sacrificed to save copper and other vital mate- pense for replacements. Stop this waste by insisting 
rials. And that is just one more reason for you to in- on motors with built-in Klixon Protectors. You 
sist on motors with built-in Klixon Protectors. can have them with A.C. motors all sizes or D.C. 
Motors with built-in Klixon Protectors can be run motors up through 30 volts.. Ask your supplier. 

at peak capacity with safety. A Klixon Protector 

sees to it automatically that a motor can't burnout 

either from overloading or overheating. 


Don't forget, a burned out motor means a loss of 
t forget, a b Spencer Thermostat Co., 110 Forest St., Attleboro, Mass. 
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Three-way 
Plan 


TO HELP YOU WITH WAR WORK 





Hil| 





« A SPECIAL ENGINEERING SERVICE 


Our metallurgists and engineers are prepared and 
equipped to cooperate with you in finding the cor- 
rect solution for special metal problems. Their 
practical experience in the metal industry enables 
them to effect many production short-cuts by de- 
termining the one best metal for a specific applica- 
tion. In fact, the “custom-made” alloy you need 


may be one regularly produced by us. 





To those metal working plants engaged in the manufacture 
of a new product, perhaps by unfamiliar procedures, we can 
| provide helpful suggestions for working copper, brass, bronze 





and the high strength copper-base metals such as the copper- 
silicon alloys. This assistance is three-fold. 





——— 


“A CAyacenda Copper & Copper Alloys 
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2. A LABORATORY 

YOU CAN CALL YOUR OWN 

The Technical Department of The American Brass 
Company has acquired an invaluable back-log of 
metallurgical experience based principally on the 
fact that physical properties of copper alloys can be 
varied by controlled adjustment of composition and 
methods of fabrication. This technical information 
representing more than a century of experience and 
the laboratories responsible for it, are at your service 


in fitting the metal to the need. 


3. TECHNICAL INFORMATION 
WRITTEN BY ENGINEERS 


Also available to you without cost is a list of pub- 
lications on copper and copper-alloys that are liter- 
ally packed with useful technical information which 
your engineers will find extremely helpful: applica- 
tions, compositions, physical constants and physical 
properties; fabricating procedures, including oxy- 
acetylene and electric welding of copper and copper- 
alloys. This and other important data is combined 


in many Anaconda publications. Send for a list. «1 


THE AMERICAN BRASS COMPANY 
General Offices: Waterbury, Connecticut 
Subsidiary of Anaconda Copper Mining Company 


In Canada: Anaconda American Brass Ltd., New Toronto, Ont. 
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-By Simplifying Assemblies 
with PARKER-KALON 
SELF-TAPPING SCREWS 


Here are two of hundreds of cases 
where vital fighting equipment is go- 
ing into service faster because of the 
use of Parker-Kalon Self-tapping 
Screws on numerous assemblies. 

Parker-Kalon Self-tapping Screws 
put an end to “slow-ups” —they 
eliminate the tapping that goes 
with machine screws ... they cut 
out the handling of lock washers... 
they make fastenings quicker than 
with bolts and nuts or rivets, in 
hard-to-get-at places ... they make 
fastenings to plastics without the 
use of inserts. 

And every P-K Screw goes in easily 


and quickly - makes a strong fas- 


SELF-TAPPING SCREWS FOR EVERY METAL 


tening. The Parker-Kalon Quality- 
Control Laboratory guards against 


“doubtful serews” screws that 
look all right but some of which 


fail to work right. 


No matter what material you're 
working with — sheet metal, heavy 
steel, die castings or plastics there’s 
a type of Parker-Kalon Self-tap- 
ping Screw —thread-cutting or 
thread-forming — that will help you 
save time on your assembly job 
Mail assembly details for recom- 
mendations and samples, or ask for 
a P-K Assembly Engineer to call 
at your plant. Parker-Kalon Corp.. 


198-200 Varick St.. New York. N. Y. 


AND PLASTIC ASSEMBLY 


Self-tapping Screws help to get the great Boeing 


“Flying Fortress” planes into action quicker. 


Using P-K Screws to eliminate deep tapping, the Sight Feed 
Generator Company speeds their portable welding equip 
ment to war production plants and army field repair units. 


Shown is a mobile machine shop as used in modern warfare. 


MUU ee 
pata lag ak 


Give the Green Light , to War Assemblies 
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to handle your Special War Needs 


Laminated metals certainly do have an advantage 
over single metals when it comes to certain special jobs. 
For equipment, handling corrosive materials, a lam- 

july £ 


inated combination of silver on a base metal will give 
the corrosion resistance you need plus good work- 
ability and usually more economy. Laminated contacts 
— silver on a base metal — are stronger, more easily 


spot welded, and have greater heat dissipation. Or if 


you want a metal with one side magnetic and the other 
side non-magnetic a laminated combination of ferrous 
and non-ferrous metals is your answer. 

General Plate produces many types of Laminated 
Metals—Two-fisted metals for handling fussy jobs—by a 
bonding process that insures greater strength, more con- 
sistency and longer durability. They are available in flat 
stock, strips, coils, wire tubing or special fabricated parts. 


General Plate Division 


of Metals & Controls Corporation 


Metals and Controls Corporation Divisions manufacture the following products: Laminated & solid precious metals, 
electrical contacts —Solid and rolled plated precious metals in all forms—Truflex Thermostatic Bimetals. 


ATTLEBORO, MASS., U.S.A. 
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FOR OVER FIFTY YEARS MAKERS OF EVERY TYPE OF GEAR AND GEAR REDUCER 





é : "bye 
[Important “~¥ Uns 
APys 


Speed [eadbwean, 


Information for you... 


@ This Permanent Record Catalog No. 1000 is now available. 

See It contains 400 pages of Illustrations and Engineering Data, 
7 De covering application, examples of use, horsepower ratings 
— and dimensions of Every Type of Speed Reducer. It will 

be a positive aid to your . 


engineering and purchasing 
departments. May we send 
(/ you a copy of Catalog 1000. 
MANUFACTURING COMPANY ° 1120 W. MONROE ST. - CHICAGO 
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i. might never have noticed this slightly burnished spot where 
1/5 grain of metal has been removed! But that makes it no less im- 
portant. Accurately located, it corrects the balance of this super-charger 
impeller for one of Uncle Sam's fighting planes—to prevent vibration when 


itis “revved” up to such terrific speeds as 30,000 r.p.m. Without it, you'd 
have the throb of unbalanced forces, putting heavy strain on bearings, 
impairing efficiency, inviting trouble! 

It is doubtful whether such a fine degree of static and dynamic balance 
could ever be attained without the aid of Gisholt Dvnetric Balancing 
Machines. Certainly it could not otherwise be done so quickly and easily. 
For this machine, by picking up unbalance vibrations and electrically 
amplifying them 1,600,000 times, locates and measures them in a matter 
of seconds. It’s the modern, low-cost way of assuring better performance 
and longer life in any high-speed rotating part. 


GISHOLT MACHINE COMPANY 
1119 E. Washington Ave. © Madison, Wis. 


a 

The Army-Navy "“E"” bas 
been awarded to Gisholt for 
hichest service accompltsh- 
ments in producing equip- 
ment vital to Victory. 


Look Ahead... Keep Ahead... With 


DYNETRIC BALANCING MACHINES are built in various sizes and types to 
balance any rotating part weighing from 1 oz. 
up to 50 tons. Literature will be sent on request. 


Gisholt Improvements 











‘ PHENOLITE - 
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ust off the Press — the War Time Edition of the Phenolite Hand- 
book is ready for your immediate use. It contains worthwhile 


technical data and “know how” information valuable to every designer, 


engineer and purchasing agent. Write today on your company letter- 
head for this new Phenolite Handbook. 


NATIONAL VULCANIZED FIBRE CO. 


WILMINGTON 
It’s filled with valuable specification charts 
—descriptions of grades and uses. Offices in Principal Cities 
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MODEL 1030: For direct attach- 
ment to machines, outlet boxes, 
work benches, walls, etc. SWI- 
VELIER base and SWIVELIER 
socket give fullest possible 
range of position. 


MODEL |010: Machine unit used 
on band-saw. Unaffected by ma- 
chine vibration — it stays put! 
There are other SWIVELIER ap- 
plications for use on lathes, mill- 
ers, grinders, etc 


MODEL 1050: SWIVELIER wall 
unit with extra swivel in base. 
Puts light where wanted .. . 
cannot drop down. 


Today SWIVELIER sockets and adaptations ate available for 


immediate delivery. Our engineering department will be happy 


to submit special designs. 


Descriptive catalog on request. 


SWIVELIER PRODUCTS ARE MADE BY 


MODEL 1040: — 
Machine unit 
with rigid base 
and SWIVELIER 
socket. 


U.S. 

Army Air Force 
specifies and uses 
SWIVELIER sockets on 
their airplane 
maintenance 
lighting 
units 


RELIANCE DEVICES COMPANY, INC. 


510 SIXTH AVENUE <- => 
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NEW YORK, N. Y. 
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UILDING good springs, 
we're expecte 


feature WE 


stress i 


would 
enough, — today! The service W 
on the complete cooperation of everyone here in the office 
and in the field; not the iygke-it-or-leaveit “best- 
5 things done for 


and faster — 8° that we MOY 
ings that make life better — 


‘ce is for yOU- if you need springs and wire forms. 
Write for Our 
new Han book 
of Technical 
Data on 
Springs. 
No obligation. 
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Getting the planes off the drafting boards into the air, and 
keeping them there, takes a barrage of Blueprints . . . Blue se 


prints are essential to translate engineers’ drawings into — 


oo" modern implements of war. 
Behind the fleets of planes, ships, tanks, jeeps and peeps, 








are fleets of Pease Continuous Blueprinting Machines... 





%* THREE SPEED LAMP CONTROL machines whose outstanding advanced features enable them 
* SLIDING “Vacuum-Like” CONTACT to produce quality Blueprints from pen or pencil tracings up 
* ACTINIC “No Break’ ARC LAMPS to 30 feet per minute, resulting in lowest possible per square 


dt SeerONTAL WATER WASH foot cost of finished prints. 


* QUICK CHANGE CHEMICAL Because Pease Blueprinting Machines can do the job better, 
APPLICATOR SYSTEM faster, and cheaper . . . and because the stamina essential to 
* THERMOSTAT CONTROLLED uninterrupted day-in, day-out high speed production is built 


DRYING DRUMS, Electric or Gas into them .. . Government departments, leading industries, 











and Commercial Blueprinters depend upon Pease. 


THE C. F. PEASE COMPANY 


2605 WEST IRVING PARK ROAD + CHICAGO, ILLINOIS. “ 


PEASE 
BLUEPRINTING 
MACHINES... | 
A TYPE AND SIZE FOR 
EVERY REQUIREMENT 
ANCLODING DIRE 
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CALLITE MEANS 


. Lee 


On the battle front and home front alike, the de- 
pendable operation of Callite contacts is setting 
new standards of performance. Time-tested Callite 
quality, uniformity and stamina are proving the 
best contact insurance under all conditions. When 
contact dependability ranks high in your require- 
ments, play safe — specify Callite. 





Today as never before, industry is challenged by 
unusual contact problems. If you have a stubborn 
problem of contact material or design — consult 
Callite today. 


CALLITE TUNGSTEN CORPORATION 







— — 547 39th STREET, UNION CITY, N. J. a 
Cc A L L | T E Branch Offices: Chicago, Cleveland e Cable: ‘’Callites’’ ! 
T U N GST ‘ fy Hu he ther your contact re quire ments are for SCTCWS, 
corpo TION rivets, composites, inlays or special forms... in 

oxy 0 tungsten, molybdenum, silver, platinum or alloy 

combinations of these metals... Callite can serve 

ut) | you today on near-normal schedules 

Vessfhhie: All our materials are subject to priorities. You will 

) p 


facilitate production and expedite deliveries by 
supplying with your orders properly executed 
Preference Rating Extensions and End Use data 


—-—- YY @ Y @ yg 


KEEP ‘EM ROLLING WITH 


CALLITE CONTACTS 
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Designed for Operating Portable 
Test Equipment in the Field 


Input Voltage: 12 Volts 
Output: 110 AC, 180 Cycles 
Wattage Capacity: 30 Watts 
Size: 4” x 4” x 6” 

Weight: 3 Ibs. 

Effciency: 75% 












IN RETURNING TO ACTION, after 


relies on newly installed ELECTRONIC equipment ... not only 


recent refitting, H.M.S. Illustrious 





for herself but for the planes that fly from her decks. Tough 
Tough Problem— But Electronic 


. any? Yes! Magnificently so! B ly one of ‘rugged 
company? Yes! Magnificently so! But only one of many ruggec 
Licked It! ns Bnificent’ , J TUss 
Input: 12 Volts DC or 110 Volts AC. military assignments for Electronic: Tanks! Walkie-Talkies! 
Output: 2000 Volts DC at 200 Ma. oe aie is - sie 
| 450 Volts DC at 70 Ma. Mobile Amplifiers! Jeeps! P-T Boats! Not a softie”’ in the lot! 


+250 Volts at 30 Ma. 
— 250 Volts at 25 Ma. 


10 Volts AC 7 Amperes BECAUSE IT TAKES TOUGH PRODUCTS to keep tough company, 

cen ets dg Electronic is justly proud of her wartime role. And tomorrow 

: eee to Electronic Power Supplies will return to peacetime pursuits . . . 
wae a ene at your service ... tougher and better in every way because 


of their combat experience. Until then ... Carry ON! 





LABORATORIES, INC. INDIANAPOLIS 


SPACE FACTOR SAVING 19% 





BLANKED LAMINATION TO 


We all know that our greatest problem today 
lies in material shortages. The bulk of this prob- 
lem ... and it can win or lose the war... lies 
in our hands. A waste of materials, particularly 
critical materials, in an engineering design 
today, is as damnable as sabotage. 


Here are a few cases in our organization: 


1. On one job our redesign combined two 
pieces of apparatus. The resultant unit, 
while more efficient, is smaller than 
either of the individual units. On the 
basis of projected requirements, the 
saving in aluminum alone is 500,000 lbs. 


On this job our delivery schedule would 
have been delayed five months for the 
nickel iron core material and shielding 
cases required. Redesign made pos- 
sible a unit using silicon core material 
and silicon shields with actually 10 DB 
less hum pickup than the original. 


In this job substitution of a drawn alumi- 
num housing for a die casting effected 
an aluminum saving of 70%. 





uy 


150 VARICK STREET 


GLASS INSULATED TO ©&— 


jess sams 


BRASS INSERT AND SCREW TO PK SCREW ONLY 
SAV'NG 100% BRASS 





SCRAPLESS 
SAVING 35% SILICON STEE 


‘and it can win or lose the war... 


nal Maa CU. 
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Designs must be improved 
constantly. Take a look at that 
job you have been running and 
see whether an extruded rod or 
a spun bushing won't save the 
scrap involved in a screw ma- 
chine part. Check with the Gov- 
ernment Engineering Bureau 
involved as to whether they 
would not allow a change in ma- 
terial to something lower on the 
critical list. You will be surprised 
at their cooperation. 


Only when you can say to 
yourself, “There isn’t one of my 
designs left that can be reduced 
in amount of material or to less 
critical materials,” can you fee! 
that your share in the War Pro- 
gram is effective. 
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HARDWICK, HINDLE 


ae ee ae 


The exclusive features of our 
Ferrule Terminal Resistors are so 
important that engineers everywhere 
acknowledge their superiority. 

No other resistor offers you the ad- 
vantage of monel terminals. In addi- 
tion to their complete freedom from 
corrosion or oxidization, they are 
forced securely over the ends of the 
tube before enameling, and so become 
an integral part that can not loosen or 
get out of alignment. No cement is 

















HARDWICK, HINDLE, in used,—so there is nothing to loosen or 
Newark, N. J., U.S.A. 


crumble. 

The ends are open and the entire 
inside diameter is completely free 
from obstruction of any kind,— giving 


eae wan 


maximum ventilation. 

The resistance winding is silver 
soldered to each ferrule, eliminating 
all possible trouble from intermediate 
connections. 

And the winding, the connections, 
and the inside face of the ferrules are 
completely embedded—in— protecting 
vitreous enamel. 

In addition to a complete range of 
sizes in this resistor, we have a large 
range of sizes in many other types of 
resistors and rheostats,—with many 
other exclusive advantages. Please 
consult us before ordering, whether 
you need standard or special resist- 
ance service. 





TURNS: 3500 #30 Formex 


C.P. CLARE &CO. 


CHICAGO 


ere’s what we mean when we say Custom-Built” 


® We have been saying a lot lately about 
‘custom-built’ relays. The relay illustrated is 
an excellent example. Note the range of con- 
tact forms illustrated below which are avail- 
able. Note the wide variety of ratings in 
which this relay can be supplied. Ic can be 
furnished with the universal mounting 
bracket shown above which permits mount- 
ing the relay in four different ways. The de- 
sign and construction features described 
below are only a few of the features which 
make it possible for you to secure Clare 
Relays specifically designed to meet your 
specific performance requirements. 


This relay is fitted with 


ageraireagy se 
sniieniiieaaimeiiiasabais 


NORMALLY OPEN 


pontine 


both openand enclosed 
contacts. The enclosed 


NORMALLY CLOSED 


eer ROSS 


PIES © 2 


DOUBLE THROW 





contacts are within the 

ousing Of a precision 
snap -action switch 
which has a capacity of 
15 amperes, 110 volts 
i.c. Iris available in 
normally open and nor- 
mally closed, and dou- 
ble throw as illustrated.Open spring contacts em- 








CLARE 
Type A‘a.c. Relay 


ploying any of the forms shown can be furnished 


Flat or hemispher 
ical contacts, .062” 
to .1875” in diameter, 
of either rare metals 
or special alloys are 
“over-all’’ welded to 
metal springs by a 
special process which 
makes them an integ 
ral part of the springs, 
thereby reducing contact resistance to a mini 

1um and providing for rapid heat dissipation 


CONTACT RATINGS: 110 VOLT, 60 CYCLE, 
A.C. NON-INDUCTIVE 


Code No 1 Amy SO Warts 
Code No. 2 > Amp. 125 Watts 
Code No. 3 + Amp. 450 Warts 
Code No. 4 , Amp. 150 Watts 
Code No. 5 + Amp. 175 Watts 
Code No. ¢ ;} Amp. 150 Watts 
Code No ; Am} 175 Watts 
Code No. 8 i Amp. 200 Watts 
Code No. 9 + Amp. 200 Watts 
Code No. 10 i Amp. 450 Watts 
Code No. 1 3; Amp. 450 Watts 
Code No. 1 +Amp. 500 Watts 
High voltage pile 
up insulators assem- 


bled in the manner 


shown with flat or fil- Sa 
ister headed screws of 
nigh - tension steel, 


speci illy treated and 








*30 Formex- 


C.P. CLARE & CQ, 


GSMICAGO 


enclosed in Bakelite tubes, are assembled and 
locked together under heavy hydraulic pressure. 
Special insulation can be furnished to withstand 
heavy breakdown tests. 


Spring bushing insu- 
lators made of Bakelite 
rod under patented 
process are used instead 
of hard rubber generally 
employed. While sim- 
ilar in appearance, this 
type of insulator is 


much superior in wear- 





ing qualities. Clare type 
bushings are essential where heavy contact pres 
sures are required. 


Armature assembly 
consists of a stainless 
steel shaft operating 
in Oilite bearings 
The entire assembly 
assures maximum 
wear with consequent 
quiet and long life 
operation. Special magnetic iron can be fur 
nished where necessary. 


If you,as a design engineer, have a problem 
which no ordinary, “run of the mill” relay 
will solve, consult with Clare engineers. The 
hand book and catalog will assist you and 
will be sent upon request. C. P. Clare & Co., 
1719 West Sunnyside Avenue, Chicago, 
Illinois. Sales engineers in all principal cities. 
Cable address: “CLARELAY.’ 





CLARE RELAYS 


“Custom-Built’’ Multiple Contact Relays for Electrical, Electronic and Industrial Use 
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Use 





5 el. 


The biggest gum in the arsenal of 


America, in war or peace, is technical proficiency and engineering 
progress ... To more effectively ‘serve théewar effort, and prepare for 
the progress of the future, Formica, \\\ now as for years past, is concen- 


trating the energies of a considerable \ engineering and research staff 
on the problem of improving laminated “< _ plastic material and adapting 
it to new uses—that there may be better insulated electrical devices, better 
control for airplanes, better instrument panels, better ignition for all internal 
combustion motors, more resistant parts for chemical industries . . . If 
you have problems which might be solved by such a plastic material, this 
staff will be glad to give you their time and effort in attempting a solution. 


ORMICA' 


THE FORMICA INSULATION CO. * 4638 SPRING GROVE AVENUE ° CINCINNATI, OHIO 
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DISTRIBUTORS 





SPECIFY 1.M.C. PRODUCTS 
ON ORDERS AND REQUISITIONS 


Macallen Mica Products —Vartex Varnished 
Cloth and Tapes —Varslot Combination Slot 
Insulation —Varnished Silk and Paper — 
Fiberglas Electrical Insulation— Pedigree 
Insulating Varnish — Manning Insulating 
Papers and Press Boards—Slot Wedges — 
Dieflex Varnished Tubings and Saturated 
Sleevings — National Hard Fibre and Fish- 
paper —Phenolite Bakelite— Adhesive Tapes 
—Asbestos Woven Tapes and Sleevings— 
Cotton Tapes, Webbings, and Sleevings— 
and Other Electrical Insulating Materials 
Used in the Manufacture and Repair of 
Electric Motors, Transformers, and Other 
Electrical Apparatus. 










CHICAGO 
565 West Washington Blvd. 
Telephone Central 7320 


Representatives in 
MILWAUKEE 
312 East Wisconsin Avenue 
Telephone Daly 5359 
MINNEAPOLIS 


316 Fourth Ave., South 
Telephone Main 8653 


CLEVELAND 
1005 Leader Building 
Telephone Cherry 5338 


DETROIT 
11341 Woodward Avenue 
Telephone Townsend 8-2577 


PEORIA 
309 Kellogg Avenue 
Telephone 4-7887 


IN OTHER PRINCIPAL CITIES 


He comes to you with a head full of ideas and a brief case packed with 
data. All he thinks about is electrical insulation and the short cut, 
material saving method of application. Because he lives in the terri- 
tory where he works, he is within quick calling distance of your plant. 
Every minute saved in time and every ounce of material used to advan- 
tage are important these feverish days. The insulation specialist will 


gladly cooperate with the men in your plant. 


DIEFLEX VARNISHED PRODUCTS 
INCLUDING VARNISHED GLASS 


Dieflex Varnished Tubings and Saturated Sleevings are both made 
with a closely braided all-glass sleeving or with cotton sleeving. Both 
are thoroughly impregnated with the highest quality baking varnishes. 
Varnishes are carefully compounded and tested for their ability to 
produce a uniform coating without bubbles or pin holes. Smooth, 
treated bore facilitates threading without snagging. Maximum dielec- 
tric strength; slow burning; resists oil, acids, water, and cracking 
under normal conditions. Mail the coupon below for samples. 
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lements, and effects considerable savings 


separate fastening e 
assembly illustrated in 


An interesting case in point 1s the 
a Tee the drawing below. Several integral studs on one ZINC 
Shank shown in inset approximately 14 actual size—4.100 castings to the pound Alk ry Die Cast part mate with cored holes in another die 
casting. When the mating castings are put together, assembly 

is effected by simply heading over the ends of the rivets 





acturer of the tiny ZINC Alloy Die ¢ ‘ast 


When the manut 
plies one pound of his pr duct to the 


ings shown above sup 
he is providing cupeye shanks for 4,100 
buttons. As shown in the inset, 
{ in conjunction with toggle 


ZING ALLOY DIE CASTINGS 
ARE TOUGH 


The ability of ZINC Alloy Die Castings to “take it” 1s 


Government, 
doctors’ and nurses’ uniform 
these die cast shanks are usec 
pins to form detachable button fasteners. 


The die casting machine which produces these button 
al design for turning out small parts 


shanks is one of a spect 
pable of production 


lly illustrated by the die cast grease seals for the 


graphica 
joints on Army “Jeeps.” Ifa 


steering knuckle universal 









at high speed. Such a machine is ca 


quantities as high as 320 castings pet minute! 


INTEGRALLY CAST RIVETS 
FACILITATE ASSEMBLY 


es of the die casting process 


ll stand up almost anywhere. 














part stands up on a “Jeep” it wi 

Here is what the manufacturer of the “Jeep” axle assem- 
bout the die cast grease seals: “This seal 
_is sturdy enough to 
and gravel and cannot 


blies has to say a 
has proven highly satisfactory . 
withstand abuse from flying stones 


f by striking sticks, stumps, small trees and so 


be torn of 


forth.” 
The strength of ZINC Alloy Die Castings exceeds that 


of most other commonly cast materials. For specific technical 
d other properties we suggest that you 
loys for Zinc Alloy Die Cast: 

on your company letterhead. 


One of the outstanding advantag 
is its ability to provide fastening elements as integral parts 
of a casting. These elements usually take the form of studs 
llow or with hollow ends, and assembly 
staking or spinning over the 
to provide and to handle 


data on strength an 
read the bulletin “Zamak Al 
ings.” Just ask us for a copy 


or rivets, either ho 
is completed by merely riveting, 
ends. This makes 1t unnecessary 


Ne 
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Some Things Expected OF Electrical Component 


HIS WAR has presented many new problems for 


those manufacturers normally producing electrical 

products and components. Even greater difficul 
ties have been faced by those who, in peace time, were 
not producing electrical apparatus at all, but have con 
verted their plants to the construction of electrical com 
ponents vital to the war effort. 

In the engineering-design of electrical products the 
application to which they are to be put is always im- 
portant—much more so in time of war. [Extremes of 
temperature, humidity conditions, mechanical loads, vi 
bration and other such factors are given consideration 
in development work.* In peace time many products 
were likely to encounter relatively favorable operating 
conditions and so were designed accordingly for satis- 
factory service. There were, of course, many peace 
time jobs where electrical apparatus met with the most 
unfavorable conditions, and thus required special de 
signs in order tq withstand the mechanical shocks, elec- 
trical overloads and high temperatures to which the 
equipment might be subjected. 

Those various problems encountered and successfully 
solved in engineering and designing electrical products 
and components to operate satisfactorily under the 
most severe conditions in peace time are of great value 
now in war time. It has already been demonstrated 
that electrical devices may be manufactured which will 
stand up under very adverse conditions. Many manu 
facturing methods and materials have been developed 
for peace time devices which lend themselves admir 
ably to the production of apparatus satisfactory for 
war time applications. 


TRULY AN ELECTRICAL WAR 


T IS an indisputable fact that electrical equipment 
| of all kinds is playing a very important role in the 
prosecution of the war and, because of this, consider- 
ation should be given to the performance to be expected 
of this equipment and the conditions under which it 
will be expected to operate. It is difficult, now, to 
draw a dividing line between war and non-war applica 
tions of apparatus, as almost everything still produced 
has some place in the war effort. Marine and aircraft 
uses of electrical equipment are two particular fields in 
which apparatus is subjected to very severe usage, and 
might serve to illustrate some of the requirements for 
satisfactory electrical components in war applications of 
various other kinds. 

Electrical principles of peacetime and wartime de 
vices are not different, but apparatus in wartime ap- 
plications is much more apt to be subjected to severe 
usage. Extremes of temperature, humidity, vibration, 


* See also “Vibration Is the War Product’s Major Operating 
Adversity,” ELEcTRICAL MANUFACTURING, July 1942 


84 


and even shock due to gunfire must be withstood, Fre- 
quently, it is necessary to combine the ruggedness of 
heavy duty machines in compact and lightweight de- 
vices. \ll these requirements necessitate considerable 
ingenuity on the part of the manufacturer, who is fur- 
ther challenged in trying to speed up production, and 
frequently to substitute non-critical materials in vari- 
ous parts of the product. 

Insulation is usually the weakest part of electrical 
machinery. In equipment for war applications, the in- 
sulation levels must not be reduced. If substitute ma- 
terials have to be used, due to shortages, they should 
be thoroughly tested to be sure that they are in all 
respects equal or superior to the insulation previously 
used. Insulating materials should be chosen which are 
mechanically strong and which will withstand high tem- 
peratures, are fire resistant, and that will absorb a 
minimum of moisture. Voids in insulating materials 
should be avoided as they are heat insulators and the 
different dielectric constants may produce disruptive 
voltage gradients in the insulation. 

One of the most common causes of insulation failure 
is the presence of moisture, so that windings of ma- 
chines, ete., should be thoroughly impregnated and 
baked in order to remove any traces of it. Acids, alka- 
lis and many salts, even in very slight concentrations, 
ereatly reduce insulation levels. When it 1s considered 
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Hor Wartime Products 


that many components will find application on board 
ship, to be subjected to salt atmosphere and spray, it 
should be obvious that good insulation must be used. 
The ability to withstand high temperatures is usu 
ally an attribute of a satisfactory insulating material. 
On board ship and in many other locations, it is fre 
quently necessary to locate electrical machinery in places 
where excessive temperatures are encountered. Heavy 


overloads may be encountered also in emergencies, 
which will cause the machine to heat up considerably 
bevond the usual guaranteed temperature rises. If the 
insulation can stand up under such conditions, contin 


uous operation of vital machinery may be maintained. 


' 

i 

\ 

\ 

Adversities to the normal operation of 
; electrical and mechanical parts may 
| be more or less ignored when nothing 
, but a possible long-shot annoyance 
: factor is involved. But when it be- 
: comes a life or death matter for one 
, or many, when the outcome of the 
: struggle itself may be at stake, then, 
truly—‘“‘failure is not permitted.” 

i 
\ 
\ 
; 


There have been many improvements in available 
insulating materials during the past few years in both 
Application of the 

should result in 
equipment with insulation levels sufficiently high to 


solid insulation and in varnishes. 
best available insulating materials 
stand up to the severe service encountered in wartime 
applications. 

Vibration is to be expected in many applications of 
electrical equipment, particularly in planes, ships, tanks 
and other mobile locations. In addition to the usual 
vibration encountered in normal operation, there may 
Continuous 
and satisfactory service under these conditions is es- 
sential, so that the electrical equipment must be de- 


be shocks due to gunfire and explosions. 


* The opinions expressed in this article are those of the 
authors and are not to be construed as those of the Navy De 
partment or of the naval service at large. 
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signed to meet the conditions that may be imposed upon 
it. 


Since little can be done to reduce some of the 


causes of vibration, the design attempts must be to 
produce equipment which will not be damaged by the 
conditions to which it is subjected. 

he use of 
dampeners and mountings which will absorb the vibra- 
tion, 


The usual approach to the problem is by t 


There are two general types of vibration to be 
encountered: constant frequency and shock. Equip- 
ment mountings must be designed to absorb both and 
in so doing may require special flexible couplings for 
motor shafts or other torque transmitting devices. Fre- 
quently, it is possible to mount only the most fragile 
part of a device so that it is free from vibration; the 
rest of the apparatus being rugged enough so that vi- 
bration effects are not serious. Elastic mountings of 
various types have already been used successfully in 
many products, and the problem is one of extending 


the applications of these shock absorbing devices to the 


components which must withstand vibration in war 


ser\ ice. 


COMPACTNESS AND LIGHT WEIGHT NEEDED 


N | KCHANICAL designs of electrical components 

must be good in order to withstand the various 
conditions which may be encountered in service. In- 
genious designs have to be developed in order to pro- 
duce equipment which can measure up to all of the 
mechanical requirements of the various services to 
which the apparatus may be put. It is often necessary 
to produce extremely compact and lightweight equip- 
ment without sacrifice in performance or capacity. The 
solutions of such problems are not easy, but are being 
Much has been done in the reduction of 
weight by the substitution of welded fabrication in place 
of castings, and at the same time producing machines 


effected. 


that are mechanically stronger and less apt to be dam- 
aged by vibration and shock. The use of lightweight 
alloys for the frames of the compact motors and gen- 
erators used, for example, on aircraft, makes it pos- 
High 


permeability iron in magnetic circuits allows weight re- 


sible to reduce the overall weight considerably.7 


ductions without sacrificing electrical characteristics. 
High electrical and mechanical outputs in generators and 
motors are also obtainable in compact machines by the 
use of high speeds. Speeds up to 7,500 rpm. are used 
In some cases. 

Care must be taken to provide adequate ventilation 
and means of radiation of the heat which may be de- 
veloped by equipment in operation. The cooling prob- 
lem is often complicated by the application of equip- 
ment in engine rooms and other high temperature loca- 
tions. Various applications require different types of 
enclosures, ranging from open types to fully enclosed 
waterproof, and even explosion-proof types. Cooling 
may be accomplished with such enclosed equipment by 
the use of built-in fans and ducts in the structure to 
allow air circulation and conduction of heat away from 
the highest temperature parts of the equipment. An- 
other approach to the problem is in the use of insulat- 

+ See also “Aircraft Motors Serve Special Needs,” July, and 


“Control Components That Solve Some Aircraft Problems,” 
August 1942. 





ing materials which will withstand higher than ord: 
nary temperatures, citing, for example, glass fabrics. 
In such cases the operating temperature and allowable 
temperature rise may be somewhat increased without 
damage to the equipment. 
the temperature limitations of electrical equipment are 
mainly due to the temperature that the insulation may 
withstand without damage. 

The lubrication systems provided should be adequat« 
and require a minimum of attention while in operation 


As was previously noted, 


For some types of equipment the bearings and lubrica 
tion should be sealed to protect them from moisture, 
dust and other conditions which might cause emulsif 
cation of the lubricant, or excessive wear. 

Closely allied to mechanical design are the provisions 
made for maintenance of electrical equipment in war 
time applications. It should never be forgotten that 
mechanical damage is apt to be sustained by equipment 
in military applications, and further, that maintenance 
and repair may have to be carried out under most un 
favorable conditions. The shop facilities in many lo 
cations may be very scant and there may be inadequate 
tools at hand for making overhauls and repairs. Any 
thing that can be done in the mechanical design of ap 
paratus to simplify the work of dismantling and reas 
sembling of equipment may be of considerable value in 
emergencies. 
parts and the avoidance of special sizes and designs re 


Thé standardization of design of various 


quiring special tools tor servicing can do much to sim- 
plify the work of the man who has to make repairs 
under fire. . 
UNIT ASSEMBLIES SPEED REPAIRS 

YOME KINDS of equipment such as motor starters. 
S radio and electronic devices can often be constructed 
by using unit assemblies. In such cases spare units 
can be kept on hand and rapidly substituted for inoper 
ative units in cases of trouble. Such schemes have the 
advantage of greatly aiding in maintaining continuity 
of service and rapidly , 
spare assemblies, and the defective units can then be 
repaired, requiring a shut down only for the time 
needed to slip out the defective unit and replacing it 


restoring operation with the 


with the spare. 

\ great deal of the electrical apparatus used in vital 
war applications is made to be entirely automatic. Un- 
questionably, automatic devices can do a great deal to 
free men for other important jobs, and very frequently 
such equipment may accomplish jobs more rapidly and 
better than if manually controlled. One of the major 
objections to some automatic equipment is the increased 
complication necessary for accomplishing the automatic 
operation. If the automatic controls can be simplified, 
the danger of failure by these devices can he consider 


Continued on page 192 





THESE RADIO TRANSMITTERS GO TO SEA 





| ONG rows of radio trans 


mitting equipment for tl 
Navy in just one factory of one 


maker of electrical products for but a number 


war. At sea, communication is 
most vital not onlv as between 


major combat 
localized forces 


units but with 
and temporarily 
separated commands 


ot 


ies and power, as w ‘llase 


ment for detecting planes and 
other ships, are found on many 
Not on¢ 


transmitters 


warships. One of the big ways 
in which this type of electrically 


and receivers of various frequen energized product is doing its 


quip bit along with many others 
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WHERE ENGINEERS AND DESIGNERS HAVE 
EXCELLED IN SOME WAR-TIME PRODUCTS 


ucts, U nserts 3 
> Eighth ELECTRICAL MANU- 

_ FACTURING October Product De- 
_sign Number, there appear pictorial 
as many engineering-design jobs; ie ae cml 
saeco by the editors - being . : a nia? 


representative of major accom- 
_ plishments of the year but restricted 


to those war-time products which 
it is permitted to describe. 





Reed-Prentice No. 4 Vertical Milling Machine. 
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OUTSTANDING ENGINEERING-DESIGN JOBS 


ON ELECTRICALLY-ENERGIZED PRODUCTS 





Reed-Prentice Corp. No. 4 Vertical Milling Machine* 


An excellent example of what effective coordina- 
tion of electrical, mechanical and hydraulic drive 
components can accomplish, for either auto- 
matic cycling at predetermined feed rates or for 
manual control of operations. 


What Jt Does: 


Offers infinitely variable number of feeds for table 
(1 to 37 in. per min.), cross slide (1 to 37 in. per 
min.) and rapid power traverse to table and cross 
slide (180 in. per min.). Spindle has 18 speeds 


How Jt Does Jz: 


Machine functions were permitted to dictate the 
individual type of drive to be used at specific points. 
This led to the development of the self-contained, 
three-powered unit design. Spindle drive consists 
of a spindle gear drive box with a single lever speed 
selective mechanism. Speed range 30 to 1170 
rpm., in 18 steps. Single lever control with elec- 
trical spindle motor jog-button provides quick 
efficient means of changing speeds. Table and 
cross slide drive with power transmitted to the 
moving member through a screw and nut, the 


With What Electrical C 


New Machine Tool Electrical Code (ELECTRICAL 
MANUFACTURING, December 1941) followed 
throughout in the design of the machine. Spindle 
motor (10 hp., 1200 rpm.) controlled by a mech- 
anical starter and a manual selective selector switch. 
Hydraulic pump motor controlled by a mechanical 


for milling large metal parts. 


within range of 30 to 1200 rpm. Provides a fast 
traverse of 60 in. per min., for automatic position- 
ing of cutter within 1/16 in. of the work; balance 
of travel controlled by hand wheel. 


source of power being a variable displacement 
piston-type pump and motor constructed as a single 
unit. Solenoid-operated hydraulic valves, also a 
part of the variable speed transmission, furnish a 
means by which the unit can be controlled external- 
ly. Control of the table and cross slide movements 
Originates with either five-position lever or the 
hand wheel, either one of which is connected to the 
hydraulic transmission with mechanical linkage 
which is used to operate limit switches to set up 
electrical and hydraulic sequences. 


? 


switch. Spindle head raising and lowering motor 
controlled by jog-buttons. Full electrical interlock 
system throughout (relays, limit switches, etc., etc.,) 
Built-in instrumentation to indicate spindle load. 
Harness wiring. Control panels based upon 
multiple assembly of standard units. 


* See also “Self-Contained Drive Units Co-ordinated For Three-Power Control,” EtectricaL MANUFACTURING, July 1942 


(see preceding page) 
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Our Automatic Sizing Control Wad To Be 


VV HEN the Monarch Machine Tool Company de- 
cided upon the manufacture of an automatic 
sizing lathe, there was planned a performance 
which would step or contour turn, bore or face, either 
small or large numbers of duplicate parts automatically ; 
yet, one which would permit manual operation when 
required, That change-over from automatic to manual 
and vice versa should be possible with little complex- 
ity or effort on the part of the operator was considered 
essential to a successful engineering-design solution of 
this problem. 


Frankly, our first 1dea was to make the lathe me- ; , : 
; chanically, through the headscrew and feedrod that link 


chanically automatic, but after many hours of engineer Sealer : aan 
the longitudinal and transverse feeds. This fully solved 


it the problem of change-over for all that is involved is 
\- to disengage the headscrew and feedrod from the normal 
e drive and engage them with the automatic control 


feature. 

Thus, development upon the electrically controlled 
and powered unit proceeded upon the lines of doing 
automatically precisely what an operator would do 
manually. However, it would do so in a mere fraction 
of the time required by manual operation and would 
duplicate part after part, all exactly the same size. 





it That meant that after the set-up job, the operator need 
& only load and unload the machine. It made it possible 
for him to operate two or more machines. The lathe 
a 
i. 
's 
-- eer 
e BY C. E. GREENE 
€ ELECTRICAL ENGINEER 
’ MONARCH MACHINE TOOL CO 
HSSENTIALS of the automatic sizing control idea 
rc 1—Housing for variable speed, dc. motor. 2—The 
k motor drives, through gearing, two magnetic clutches 
3—Tracer switch which directs control of lathe’s two 
) feeding motions. 4—Rapid traverse motor. 5—Com- 
pound-wound motor generator set for 115 and 14 volt 
output; the latter for relay operation only 
n 
Ing study, it was tound that no matter what scheme was 
applied, the set up period was too long and too much 
time and effort were involved in changing from auto 
matic to manual control. The final plan therefore in- 
volved a complete, electrically powered and controlled 
unit, to function with our standard lathes. The essential 
coordination points lie in the control itself and, me- 
1942 
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would not only do the turning, facing and boring, but 
would also take the place of the skill and brains of the 
human operator. 


HOW AUTOMATIC SIZING CONTROL OPERATES 
FTER a long period of designing, experimenting, 
and testing, such an automatic sizing control 


was developed. Driving power is derived from a va 
riable speed de. motor housed in the base of the unit. 


This motor drives, through gearing, two magnetic 
clutches which revolve slowly. Back of each clutch is 
a magnetic brake, held stationary. Between each cor 


responding clutch and brake is located a sliding arma 
ture, one of which engages the leadscrew of the lathe, 
the other that of the feedrod. Each armature can be 
electrically started or stopped, giving full control of the 


{ ] 


+c 
I teed ), ana 


leadscrew (which controls the longitudinal 
the feedrod (which controls the transverse feed). 

To direct this control of the two feeding motions of 
the lathe a tracer switch is used. This switch closes 
and opens with a movement of 0.0001 in., controlling 
through relays the motion of the feed desired. To give 
the tracer something to follow, a template is used for 
work with contour and tapered shapes. For step turn 
ing, boring or facing, the operator can make his own 
template by using gage blocks and an adjustable scale. 
The gage blocks determine the diameters and the scale 
positions the blocks for length of steps. Ot course 
step turning, boring or facing can be done with a 


: RACER, template and template holder of the auto- 
matic sizing lathe. Top and 2—Small travel switches. 
3—Limit switch. 4—Tracer point. 5—Template and 


template holder. 6—Stop that actuates limit switch. 

















For very excellent reasons developed by 
exhaustive study of possible methods of 
securing the desired result, with due re- 
gard for both mechanical and electrical 


ways, Monarch engineers found only the 


and simplicity. Virtually all production 
machines are highly automatic in their 
operations these days but the method 
here adopted for “automatic sizing” has 


' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
latter to offer the necessary flexibility ' 
' 
' 
' 
' 
' 
i 
' 
' 
' 
some special features of its own ' 
' 
' 
' 
' 
' 
' 
' 


solid template but this would necessitate a different 
template for each piece to be machined, whereas the 
operator can set up the job from a blue print, using 
the scale and gage blocks. 

It can be seen that accuracy depends on the tool fol- 
lowing the tracer perfectly and instantaneously. It was 
only through the use of electricity with its instantaneous 
operation that this was accomplished. A fraction of a 
second after the tracer switch is opened or closed the 
tool responds, moving in the same direction as the 
tracer. 

Electrical Components. First, there's the tracer, 
within which is located two small travel switches of 
the precision type. One controls the relay which ener- 
gizes the two sets of clutches and brakes, the other 
drops out the feed cycle and pickup the rapid traverse 
motor. This latter is a standard squirrel cage, revers- 
ing motor with disc brake and controlled by a standard 
reversing starter. The direct current power for clutches, 
brakes, feed drive motor and relays is obtained from a 
flat, compound-wound motor generator set producing 
115 and 14 volts. 
but the relays which operate from the low voltage. The 
feed motor is a variable speed 600 to 2400 rpm., shunt- 
wound reversing dc. motor with field control. The 
controller for this motor incorporates field acceleration, 


The high voltage is used for all 


reversing with anti-plugging. Limit switches for right 
and left traverse are of special design, using mechanism 
which lengthens the life of the small-travel switch it con- 
tains to years of constant service. This design is also 
incorporated in the tracer switch. 

The control panel affords complete control of the 
lathe. Through it the operator can start or stop the 
motor generator, the pump and feed motor, and the 
feeding cycle. He can inch the traverse right or left; 
set the feed per minute by the rheostat control; and 
stop the machine completely by pressing the safety 
stop button. This button stops all movement of the 
lathe as well as the automatic control. With the feed 

‘Continued on p. 196 
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American Automatic Typewriter Co. 





EIGHTH ANNUAL PRODUCT DESIGN NUMBER (see following page) 










OUTSTANDING ENGINEERING-DESIGN 
ON ELECTRICALLY-ENERGIZED PRODUCTS 
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American Automatic Typewriter Co. Dual Selector Auto-Typist.* 


Originally an essentially pneumatic-operated 
product, this is a device to operate a typewriter. 
In earlier forms it closely resembled a player 
piano in its functioning; but stepped-up perform- 
ance and improved versatility of operation have 
been added through electrical controls carefully 
integrated within the engineering design, 


What Jt Does: 


Co-ordinates pneumatic and electrical control and 
operating systems through a pre-selector, push 
button arrangement. Provides rapid operation 
with extraordinary flexibility to meet a variety of 
performance needs. Average typing speed 110 


How Jt Does Jz: 


By means of a bank of 40 electric push-button 
switches for each record roll (there are two rolls) 
and supplemented by other push-button stations 
the pre-selection of paragraphs or lines, both 
while the machine is actuating the typewriter and 
before starting typing operation, becomes fully 
flexible. No attention by the operator is necessary 
after the controls are set for the individual letter. 


Automatic operation of a 
typewriter providing in- 
dividually typed form let- 
ters with insert paragraphs 


as may be desired. 


to 125 words a minute when used for conventional 
typewriters; 15 to 20 per cent higher speed when 
used with an electric typewriter. Auto-Typist is 
capable of far higher speeds only limited by the 
capacity of the machine with which it is linked. 


Transmission mechanism offers three-speed ad- 
vance of the record for; moving the record forward 
at high speed to gain desired selection under 
minimum time, reversing at high speed to permit 
the repetition of a form letter or to speedily reach a 
selection punched earlier on the record, and, mov- 
ing the record forward at the desired typing speed. 
Co-ordinated action the essence of the design. 


With What Electric Components? 


Motor, selector magnets, push buttons, reverse selection switches, 
emergency stop, relays, indicating lamps, wire, cable, terminals, etc. 


see preceding page 


* See also “Automatic Typewriter Performance Stepped Up by Electric Control,” ELectricAL MANUFACTURING. May 1942. 
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HIS war, as WPRB Chairman Donald M. Nelson 

has pointed out, is not a young man’s war, or 

an old man’s war. It is a smart man’s war. If 
we are to come out on top in this war, and we all seem 
confident that we will, all of us are going to have to 
be a lot smarter and a lot more ingenious than we | 
been so fag,. We are going to have to do more with 
less than We have ever done before. 

This is a meeHaniedl war. And we can almost say 
it’s an electrical wart, Without cleéfricity, without our 
electrical mantafacturmg tmdustry..and its executives, 
designers, engineers;anid Workers, not Ofe.of our prin 
cipal combat machines, None of our planes amd tanks, 


lave 


none of our ships, and very few of our guns could 
ever be operated. Wathout electrically energized prod 
ucts and services, none of our highly automatic, mass 
production factories could turn out these weapons. 
Mechanized warfare depends on the electrical in- 
dustry. 

Unlike most other well-defined industrial groups, 
manufacturers of electrically energized products do not 
have a focal point in an industry branch of the War 
Production Board. Electrical products are such a vital 
part of so many industries that the WPB has found 
it necessary, in many cases, to assign manufacturers to 
the industry branches with which their products are 
most closely integrated. 

Thus, necessarily, manufacturers of X-ray mathmes 
are assigned to the Health Supplies Bratieh; manu- 
facturers of wiring devices are assigned to the Buid- 
ing Materials Branch, and manufacturers 6f motors 
and controls are assigned to the General Tndustrial 
Equipment Branch. 

\nd yet, the fact remained that all manufacturers 
of electrically energized products had common _ prob- 
lems and a need for a clearing house of information 
and recommendations within the WPB. This need, 
long felt by members of the industry, was crystalized 
early this summer when Mr. Nelson requested the in- 
dustry, through G. C. Thomas, Jr., president of the 
National Electrical Manufacturers Association, to make 
a series of recommendations concerning the problems 
of the industry. 

Upon receiving these recommendations, which were 
almost immediately forthcoming, Mr. Nelson appointed 
R. B. Shepard, Deputy Chief of the Simplifications 
Branch of the Conservation Division, to coordinate 
them for the WPB. Mr. Nelson authorized this co- 
ordinator to “obtain the assistance of such consultants 
and committees” as were required. Accordingly, 
several representatives of the industry and the WPB 
were invited to sit on an informal committee with him 
to review the practicability of the recommendations. 

On the committee from industry were L. F. Adams 
of the General Electric Co.; Frank Thornton, Jr., of 
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‘ohting This Electrical War 
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Yes, indeed, it is an electrical war and 
the question of what may be done to 
speed the job still further, electrically, 
is one that an authoritative voice from 
within the all-powerful War Produc- 
tion Board can best answer. 

Mr. Gammell, electrical engineer, 
formerly with Allis Chalmers, now 
chief of WPB electric motors and con- 
trol section, points to savings and 
speed-ups through _ simplification, 

standardization and substitution. 
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BY JOHN GAMMELL 
CHIEF, 
ELECTRIC MOTORS AND CONTROL SECTION 
WAR PRODUCTION BOARD 


the Westinghouse Electrical Manufacturing Co.; J. P- 
Shelley ‘of the Metropolitan Electrical Manufacturing 
Co.; and E. W. Seeger of Cutler-Hammer, Inc. Rep- 
resenting \WWPB were Mr. Shepard, F. W. Gay and 
myself. 

This informal committee—the first of its kind and 
typical of the cooperation the electrical manufacturing 
industry is contributing to the war production program 

sifted and weighed the recommendations and is pass- 
ing them on to chiefs of twelve industry branches of 
the WPB. These recommendations cover 32 types of 
electrical products. 

If these recommendations, which will be presented 
very soon to all manufacturers through the industry 
branches of WPB to which,they are assigned, are to 
be effective in aiding: gpredtietion~and” Saving critical 
materials, the whole<h@art€d cooperation ofevery af- 
fected matt#factiirer is necessarysDheseereedmmenda- 
tions must*bé.yoluntarily-aceepted=-and Followed in in- 
dustry as religiously as if they were laws of the land. 
looking at the record of almost completely voluntary 
compliance at present, and knowing the spirit of co- 
operation among electrical manufacturers, we are con- 
fident they will be. 








The electrical industry, which has done so much 
to contribute to America’s peacetime standard of living, 
was one of the first to convert to war production. 
Manufacturers of motors and controls, as one example, 
have done a rapid and effective job of turning their 
facilities over to the war effort. 

In most cases, in the electrical industry, the demand 
for electrical products for war purposes, despite 
conversion and rapid expansion, still exceeds the 
supply. We can’t meet that demand without finding 
a way to make the available amount of certain strategic 
raw materials go further. The amount of copper. 
brass, and steel we can mine, salvage and import is the 
limiting factor in war production. Materials and not 
facilities will determine increasingly how much we can 
produce. 

There is only one out—one that depends on ow 
ability to improvise, to substitute, to simplify. If 
specifications can be revised to use less strategic material 
in a given product, if a less scarce material can be 
substituted, our output can be stepped up without in 
creasing the drain on restricted materials. This is the 
obvious answer to the need. Here is the new chal 
lenge to engineer-designers and executives. 

Prior to the present emergency, a manufacturer s 
sales in a competitive market were made on the basis 
of three major factors—his price, the quality of the 
engineering, and his ability to deliver. As the de 
fense program progressed, the last of these became 
more and more important. 


LEAST MATERIAL DOMINATES THE BID 


N! YW a new factor has entered the picture, on 
that is rapidly outweighing all the rest. The 
question we must now ask before we buy—before we 
make a choice between competitive bids—is this: How 
much strategic material is being used by each of these 
manufacturers ? 

If a manufacturer finds a way to use 25 per cent 
less copper, or steel, or brass in a given product than 
his competitor, the national interest demands that he 
get the business. This trend is becoming more and 
more evident in government purchasing and is being 
widely applied to essential civilian manufacture. There 
is both a patriotic and practical basis for<fhis coms 
petition in designs and specifications. 

\nother obligation otf producers and engineers, as 
well as consumers, is to see that each piece of electrical 
equipment is being used to its utmost capacity. Often 
electric motors, for example, are requested with more 
than the necessary power. It has been found, in some 
instances, that motors are underloaded as much as 25 


per cent. Motor manufacturers are being urged not 
to accept orders unless equipment is to be used up to 
and above present ratings, thus, drastically reducing 
rverload factors to effect savings in critical materials 

The work done in regard to electric motors and 
controls serves as an example of the type of job the 
War Production Board is trying to do in the entire 
industry. We are attempting, on technical advice ot! 
our Industry Committees, to make concrete sug- 
gestions for simplification, standardization, and 
substitution in order to assure production with a mini 


94 


mum of materials, and complete utilization of output. 

In order to save materials and thus increase produc- 
tion, we are urging manufacturers to make and cys 
tomers to select, motors and controls of the simplest 
mechanical and electrical design that can be used to 
accomplish the purpose for which the equipment js 
purchased. 

The frills and extras that may be desirable in normal 
times are a luxury we cannot afford now. Where 
operating conditions permit, the following motor speci- 
fications should be adhered to: 

(1) Open type motors rather than protected motors 

(2) Motors of high speed instead of low speed. 

(3) Single speed rather than multispeed motors. 

(4) Single winding rather than two winding where 

multispeed motors are essential. 


(5) Ac. instead of de. motors. 
(6) Squirrel cage instead of slip ring motors 
(7) Single voltage motors only—for new plants or 


extensions the utilization voltage should be re 
stricted to 440 volt ac., or higher, except where 
motors 100 hp. or larger are used the voltage 
should be 2200 volt or higher. 

(8) De. adjustable speed motors should have a 

lesser speed range than formerly used. 

There has been a large demand for electric control 
equipment by the Navy, Maritime Commission, Army 
\ir Corps, and industry in general. This heavy burden 
on the design and production facilities of the manu 
facturers can be lightened to a considerable degree and 
substantial savings can be made in the use of critical 
materials, if users and manufacturers will observe the 
following points in specifying and manufacturing elec 
tric control equipment : 

(1) Open controllers instead of closed) wherever 

possible. 

(2) Across-the-line type of controllers mstead of re 

duced voltage where capacity permits. 

3) Manual instead of magnetic equipment whet 

ever possible. 

(4) Use of standard catalogue devices Instead ot 

special designs. 

\long with simplification, the Motor and Control 
Section is urging the maximum utilization of equip 
ment. Electric motor manufacturers have received no 
conclusive..evidence of overloading motors on the part 
of operators.” According to investigation, motors break 
down from miéchaméal failure, rather than as a result 
of overheating caused bv overloading. \ccordingly, 
the program recommends the operation of motors. at 
their maximum capacity, disregarding overload factors 
which normally would be taken into consideration. In 
applying motors, the required horsepower should be 
determined with the highest possible accuracy, either 
by test or calculation, and the motor of the lowest pos 
le horsepower in accordance with detailed standards 
that have been set up by this Section and are now 
available, should be used. Similarly, controllers should 
he used up to their maximum Nema ratings, eliminating 
oversize equipment. 

The only other way in which we can combat. the 
shortage of available electrical equipment to turn out 
machines is through an increased use of second-hand 
products. At present, for instance, new motors are 


Continued on p. 198 


ELECTRICAL MANUFACTURING OCTOBER 1942 








WHERE ENGINEERS AND DESIGNERS HAVE 
EXCELLED IN SOME WAR-TIME PRODUCTS 
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Greenlee Bros. Automatic Transfer Machine. 
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Greenlee Bros. Automatic Transfer Machine.* 


Literally one of the most astonishing developments 


to have evolved in the course of the speeding of 


all-out arms production by American industry. 


What It Does: 


Performs 94 fully supervised and controlled auto- 
matic machining operations upon a bank of 57 
cylinder heads. Each of the tool carrying units is 
driven by an individual motor which rotates the 


HAow It Does Iz: 


Push-button control through a master station con- 
taining 99 indicating lights, 16 push-buttons, one 
selector switch and two drum controllers. Opera- 
tions On One side are sequenced through a 4-posi- 
tion drum control which in first position governs 
automatic operation of the machine, in second 
permits hand control clamp and unclamp only 
through push-buttons, in third allows hand con- 
trol of transfer bar through push-buttons and, in 


Drilling, boring, counter- 
sinking, reaming and tap- 
ping air-cooled motor 
cylinder heads in simul- 
taneous, multiple, station- 
by-station operations. 


tools and drives the hydraulic pump which furnishes 
power for the feed except the tapping stations 
where no hydraulic feed is required. Completion 
of full operation at any one station assured. 


fourth, offers hand control of all units through 
one push-button and one selector switch or each 
unit through its individual push-buttons. For the 
other side a two-position drum control offers in 
first position connection of controls for all units 
working on front cylinder heads and, in second, 
connection of controls for all units working on 
rear cylinder heads. Motors start one after another 
at two second intervals. 


With What Electricel Components? 


There are 27 motors, totaling 108 hp. The con- 
trol panel is 30 ft. long, 5 ft. 7 in. high and 12 in. 
deep. Includes 162 contactor timers, relays, etc. 


* See also “27 Motors on This Defense Product,” Ere 


see preceding page 


There are about 7 miles of wiring. Indicating 
lights, push-buttons, etc., etc., concentrated at con- 
trol position with full repeating supervision. 


TRICAL MANUFACTURING, November 1941 
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PECIFICATION ef porcelain, as a substitute for 

many materials which are no longer obtainable 

because of the demands of our armed forces, is on 
the increase. Today, most ceramics are still available, 
and whatever pinch is being felt is not in raw materials 
but in the molding equipment used in the production 
4f small, close-tolerance pieces. A single airplane radio, 
for example, contains 360 separate steatite pieces, so 
that this one application alone places a definite burden 
on the molding equipment available for peace-time 
needs. As a result, the demands of our all-out war 
effort are causing continual changes in product designs 
in order to utilize manutacturing techniques that avoid 
this bottle-neck. 

Larger pieces of steatite and porcelain, not requiring 
such close tolerances, can be obtained without undue 
difficulty so that many companies which formerly used 
steatite and worked to close tolerances have modified 
their product designs to use wet process porcelain, in 
creasing the tolerances of the parts. In electrical work, 
the greater loss factor of wet process porcelain must 


be considered. Since the loss factor in insulators 1s 
not too Important at power frequencies, the resistor 
Table | 
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Porcelain Mav Solve Some Of Your 
Materials Substitution Problems 


BY JOHN C. LEBENS, JR. 


PRODUCT DEVELOPMENT ENGINEER 


inanutacturers are substituting wet process porcelain 
tor steatite in these applications even though they must 
continue to use steatite on those resistors made to 
government specifications. 


ALL CERAMICS ARE NOT PORCELAINS 


O INTELLIGENTLY substitute porcelain for 
other structural, insulating and heat-resistant ma- 
terials, the idiosyncrasies and the physical, electrical, 
and thermal properties of the substitute materials must 
he appreciated. The terms “porcelain” and “ceramics” 
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' 
: ' 
; Combining structural, heat resistant . 
' and insulating properties with low cost : 
; and ready availability, porcelain offers : 
, the engineer-designer an effective sub- : 
; stitute for many hard-to-get product ° 
, materials. Herein are outlined some ' 
; first-aid-to-the-specifier facts concern- : 
' ing properties together with the ways ; 
; in which such materials may best be . 
} utilized. 
' 
' 
' 
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have been used so loosely 1n the electrical industry that 
they have come to be regarded as synonymous. Ceram- 
ics and porcelains are usually thought of as those clay 
products which have been fused into a homogeneous 
mass by the application of heat. Actually, all porcelains 
are ceramics but all ceramics are not porcelains. In 
the eyes of the ceramic engineer, a material can be a 
ceramic without having a clay base, the only require- 
ment being that a vitreous product is produced from 


the raw materials by means of heat. Ceramics usually 








are materials having a silica base, but the base may be 


that of almina, magnesia, or the like. This definition 


of ceramics includes wet and dry process porcelain, 
hybrid porcelain, the various forms of steatite, gl: 


j Ss 
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glass-bound mica, fused quartz, magnesia, and alumina 

Dry process porcelain Is probably the type porcelain 
with which most electrical designers are familiar. It 
is a low cost electrical porcelain which is entirely satis 
factory for voltages below 600. The materials of whicl 
it is composed are china clay, flint and feldspar. These 
raw materials are thoroughly pulverized and moistened, 
using only enough water to permit the ingredients to 
be molded in shape. This molding is usually done in 
steel dies, the procedure lending itself very nicely to 
mass production for the smaller pieces and individual 
fabrication for the larger ones. The molded pieces are 
dried and then fired at a temperature of 2400 deg. F 

The resulting piece is quite porous and a shrinkage 
of as much as 14 per cent in the linear dimensions may 
occur in the drying and firing process. This shrinkage 
can not be controlled accurately because it 1s dependent 
on the total amount of moisture present in the clay 
after molding. Since the amount of moisture added at 
the start is relatively small, the amount present 1n the 
raw materials and the atmospheric conditions to which 
the mixture is subjected before molding produce a 
large variation in the moisture content of the clay at 
the time of molding. Many of the porcelain companies 
are introducing accurate weighing devices for the in- 
gredients and controlled humidity conditions before 
molding, trying to eliminate the variables to obtain a 
uniform, predictable shrinkage. 

These controls, though not entirely successful, have 
advanced the art to an amazing degree. An example 
is the porcelain used on one form of tamper-resisting 
plug now being adopted by the fuse industry to prevent 
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N ICA-GLASS ceramics 


may be molded by 
compression or Injectio 
processes and are well suited 


' : 
to molding with inserts 


over-fusing on plug circuits. On this device, a con- 
tinuous thread of square profile, whose pitch on some 
sizes 1s as fine as 16, is being produced without any 
signs of parting lines or other irregularities that would 
interfere with the easy insertion of the plug in the 


adapter provided for it. Therefore, the designer, in 


considering dry porcelain, should not base his conclu 
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sions or decisions on the results obtained several years 
ago because if he re-investigates the field he will find 
that the art of molding 1s rapidly developing into a 
science. 

Dry process porcelain can be obtained either glazed 
or unglazed. Since the glaze is applied before firing, it 
in no way increases the time the piece spends in the 
kiln. 
because t 
must be left unglazed. Glazing increases all the physical 


The glaze can not be obtained on all surfaces 
he surface on which the part rests in firing 
strengths but has little effect on the electrical proper 


ties of dry porcelain. The glazing does reduce the 
moisture absorption of the piece so that it insures the 
retention of the electrical properties that would be 
injured by the presence of moisture. It assures that the 
dielectric strength and the surface leakage of the porce- 
lain will not be affected by humidity conditions. 

Dry process porcelain will be uninjured by shock 
KF. 


heats up to 700 deg. If greater shock heat resist 


ances are needed, the ingredients can be modified by the 


addition of fire clays to the china clay, flint and feld 


spar used in the dry porcelain, thereby obtaining 


Table III ()P] 





the 


CERAMIC 





so-termed refractory porcelain. 


This porcelain is par- 
ticularly resistant to large shock temperatures. In ob- 
taining the great resistance to shock temperatures some 
of the tensile strength and insulating qualities of dry 
porcelain must be sacrificed. Refractory porcelains are 
usually open-grained, porous, and show a large mois- 
ture absorption, but again the art has progressed to 
produce a close-grained refractory porcelain which 
more nearly approaches the physical properties of dry 
porcelain. 

Wet process porcelain differs from dry process porce- 
lain only in the amount of water used in the handling 
of the materials. As the name implies, in the wet 
process the ingredients form with the water a fluid 
mass which, though being more costly to handle, forms 
a more homogeneous structure than that obtained by 
the dry process. Wet process porcelain is non-porous, 
non-absorptive, and has a dielectric strength more than 
twice that of dry process porcelain. These properties 
suit it for use in high voltage, out-door insulators. 

Porcelain almost can be custom built to the particular 


needs of the product by varying the ingredients. Cer- 


MATERIALS 





Lava Lava 
Mag- Alum- | Clinoen- |Cordier- Mica- 
nesium inum statite ite Mullite | Rutile Glass 
Silicate) |Silicate’| Steatite | Steatite | Steatite | Steatite | Ceramic 
2.8 2.3 2.6-2.7 ya 2.1 4.0 ?.95-3.44 
6.0 6.0 7 7.0 6.0 8.0 3.4 
1.3 1.4 1.8-2.1 0.9 0.9 2.4 ).10-1.16 
2000 2500 7500- 1500- 2000 7500 5000- 
10000 3500 7000 
20000- 20000 65000- 30000- 10000 80000 22000- 
30000 85000 40000 30000 
8000- 9000 1 8000- 4000- 6000 20000 8000- 
9000 22000 8000 20000 
1.5-1.0 fh 1.00-0.00 |8.00-1.00! 15-10 05-.00 | 3.0-0.3 
2669- 2912 2552- 2570- 3002 3002 
2687 2642 2606 
2192 2012 1832 2282 2462 1832 300-325 
005 003 006 003 003 
8.3- 2.9xl0-® 6.3- 1.3- 3.5x10-6 nae 8.0xl0°§ 
8.9x10-® 7.7x10-® | 1.5x10-‘ 7.3x10-® 
> 10!4 > 10!2 >10!4 >10!* >10!2 > 1012 >10!4 
3.2x10!!| 2.1x10!?- 6.1- 1.2x10!!! 9.8x10!! 
>10!4 40x10!? 
1.4- 3.2x108 | 6.0x107- 8.2- 7.8x107 | 1.0x10® 
5.7x10!° 1.0x10!? | 48x105 
1.7- 1.7x10® 3.2x105- 4.8- 7.3x10° | 1.7x10® 
2.6x108 3.5x10!9 | 20x10® 
1.5- 1.1x105 | 2.3x10*- 3.2- 5.3x10* | 2.5x10* 
13.0x10® 4.8x10° 15x105 
2.6- 2.0x104 < 10?- 7.0- 1.0x10* < 10# 
18.0x10° 2.5x107 22x104 
< 100 < 80 210-240 100 325-380 
6.3-6.5 
5.6 5.3 5.8-6.0 4.1-5.0 4.0 85 7.5-8.5 
» ie SS 5.7-6.0 4.0-5.0 3.9 85 
0.14-0.30 
30-.45 1.¢ 0.02-0.20 0.4 0.4 0.08 0.2 
25-.40 0.9 0.01-0.18 0.3 0.3 0.06 
0.88-1.95 
1.68-2.52 5.30 0.13-1.24 |1.64-2.00 1.60 63 1} 1.5-).7 
1.37-2.20 4.77 0.06-1.08 |1.20-1.50 1.17 5.1 





Drv 
Proc ess 
Dry Refrac Wet 
Process tory Process | Hybrid 
Porce- Porce- Porce- Porce- 
lain lain lain lain 
Specitic Gravity 2.32.5 | 2.3-2.5 | 2.3-25:) 2.3-25 
Hardness—mohs scale 
Talc 1 Diamond 10 
Resistance to Impact—Charpy 1.2-2.0 1.2 4. §-2.2 | 3.5-2.2 
Fr. Ibs. per in.? 
Tensile Strength 1000- 1000- 2000- 2000- 
Lbs. per in.? 2000 2000 | 6000 6000 
Compressive Strength 30000- | 7000- 55000- | 45000- 
Lbs. per in.? 50000 28000 70000 90000 
Modulus ot Rupture 6000- 2000- 10000- 10000- 
Lbs. per in.? 8000 6000 18000 18000 
Water Absorption Percent | 1.0-0.25| 14-10 0.00 0.00 
Softening Temperature 2700 3500 2700 2700 
Resistance to Heat (Safe limit 
for constant temperature F 
Thermal Conductivity (Approx 
Cal. per sec. per cm. per ° C 
Linear Coefhcient of Thermal 3.0- 1.8- 3.0- 3.0- 
Expansion (20° to 100° ¢ 4.5x10-®| 4.8x10-®| 4.5x10-®| 4.5x10-° 
Volume Resistivity at 77° F >10!4 >10!4 >10!4 >10!4 
Ohms per cm.* 212° F 
572° F 
932° 1.0 3.6- 1.0- 1.0- 
10x10* | 31x10°  10x10* | 10x10* 
1292° | 
1652° | 
Dielectric Strength 40-100 | 100-150 | 130-250 | 200-300 
Volts per mil. 
Dielectric Constant at 60 cycles 6.0-7.0 6.0-7.0 | 6.0-7.0 
1000 k« 6.0-7.0 6.0-7.0 | 6.0-7.0 
10 mc 6.0-7.0 6.0-7.0 | 6.0-7.0 
Power Factor at 60 cycles 1.7-2:5 1.7-2.5 | 1.7-2.5 
Percent 1000 ke 0.8-1.0 0.8-1.0 | 0.8-1.0 
10 mc 0.6-1.0 0.6-1.0 | 0.6-1.0 
Loss Factor at 60 cycles 10.2-17.5| 10.2-17.5|10.2-17. 
Percent 1000 ke. 4.8-7.0 | 4.8-7.0 | 4.8-7.0 
10 mc 3.6-7.0 | 3.6-7.0 | 3.6-7.0 
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tain wet process porcelains, made of special clays, hay 
ing a very high resistance to chemical corrosion, a 
tensile strength almost twice that of ordinary wet 
process porcelain, and practically no absorption of mois 
ture or gases, offer a good example. 

Another indication of what can be done by careiul 
control is shown by the so-termed “hybrid” porcelai: 
now available. This porcelain is described as contain 
ing all the good qualities of both wet and dry porcelain. 
It has the high dielectric and mechanical strength of 
wet process porcelain, but the molding process is prac 
tically that of the dry process except that the weights 
of moisture and clay ingredients are controlled more 
carefully. As a result, the voids typical of dry process 
porcelain are not found in the finished pieces, the porce 
lain having the same structure as that of the wet 
process when fully controlled. 


RAW MATERIALS IMPOSE LIMITATIONS 


VEN though wonders can be done by careful con 

trol, porcelain has definite limitations imposed on 
it by the raw materials used. Because of these limita- 
tions, the various steatites have assumed a position of 
prominence in the ceramic field. Steatites are charac 
terized by a toughness that cannot be achieved by ordi 
nary porcelain. -Also, they lend themselves to much 
closer tolerances because the shrinkage in the firing 
process can be anticipated more accurately, and the 
power factor, and therefore the loss factor, are decid 
edly lower than that found in porcelain. 

The power factor of an insulator is dependent upon 
the amount of current flowing through it under the 
influence of an impressed electric field. Since the cur- 
rent flowing through the effective resistance of the insu 
he power factor is expressed 
by the ratio of the power lost to the volt-amperes ap 
plied. The power factor is not dependent on the 
applied voltage alone but on the volt-amperes. The 
dielectric constant is that property of the insulator 
which determines the electrostatic energy stored per 
unit volume per unit potential gradient. It is directly 
proportional to the energy stored per unit volume and 
inversely proportional to the square of the potential 
gradient. If the power factor is multiplied by the 
dielectric constant, a figure of merit of the insulator. 


lator causes a power loss, t 


called the “loss-factor” is obtained. This factor is quite 
important in radio frequency applications because, all 
other factors being equal, that insulator having th 
lowest loss factor will heat up least under the influenc 
of high frequency fields. Since the loss factor is de 
pendent on the frequency of the impressed field, no 
universal figure can be used but it must be considered 
at the frequency actually applied to the insulator. 

Steatite, like porcelain, has gone through a period of 
refinement as the influences of the various ingredients 
were appreciated and varied to give the desired prop 
erties needed for a particular application. Now almost 
any of the natural properties can be enhanced, usually 
at the expense of some less important properties, to 
obtain, within limits, almost any characteristic needed 
by the designer. 

The father of the whole family of steatites is the 


‘Continued on p. 148 






































































ly The ‘Time To Plan Kor Tomorrow 


adjusted economy, may be expected to do away 
with artificialities and to concentrate upon true 
quality and economy in the manufacture of all 
products. 

Design, which pre-dates any manufacture, is faced 
with economic and sociological problems as never be- 
fore in its history. It is hoped that original design 
plans may be brought to maturity without the disrupt- 
ing influences of high-powered but misguided adver- 
tising and the fallacious old method of selling “flash” 
and “style” rather than quality. For the first time in 
the designer’s life he will be in a position to get in on 
the beginning of a new business and production system 


TO WHAT KIND OF MARKETS? 


RINCIPAL among the sacrifices which the Amer- 
ican public must make to total war is the dream [RST and most important change will be the post- 
of returning eventually to the old familiar world 


war market to which he must appeal. This we 
of “things as they were.” To the sentimental this will 


may see as a hungry mass market, interested in econ- 
seem to be irreparable loss; to the realistic it may prove omy combined with good quality, a low rate of obso- 
that the “‘good old days” left much to be desired. Above lescence, and a high standard of technological perfec- 
all else the war has taught us the dangers of reliance tion. Here “flash” alone will not be likely to sell and 
upon false values and conceptions. The Maginot Line, we hope to see the end of the cheap, so-called “drug- 
the Battleship, American unpreparedness,  under- store-type” appliances. The design will not be ham- 
estimation of the enemy’s power, U-boat depredations pered by opinion of fleeting style. One good, basic 
have brought us face to face with reality in spite of model will be established in each line for immediate 
ourselves. Americans are not going to forget these post-war manufacture, and a new line of products will 
catastrophes; they are people who will not be fooled appear thereafter only when it is justified in the opin- 
again. They will emerge—not only victorious—but ions of the research department, the manufacturing 
more solid, sounder of judgment and saner than ever department and the designer in a given corporation. 
in life’s crises. It is my opinion that this new state of Changes dictated by purely artificial considerations or 
the public mind is likely to be felt in the range of en- by impatient suggestions from the sales and advertising 
gineering-design and product development, as well as departments will be eliminated gradually. Style for 
in various other aspects of post-war existence. the sake of stvle alone will have less meaning to the 

Products, as they used to be, emanated from a consumer than value. An interruption of the spiral 
manufacturing philosophy which may have passed created by boosting sales from year to vear with false 


for all times. The post-war set-up, based upon an Continued on p. 204 
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Alert and resourceful pioneer, in a field of been enormously versatile—literally every- 
accomplishment in which he has been notably thing from lipsticks to locomotives and 
successful, Mr. Loewy today finds about 40 planes. Honors and awards conferred upon 
per cent of his time directed toward war him have been many. 

products and activities. The balance goes So, here is the way he views the world of 
toward a series of post-war designs for future tomorrow. Especially notable is his ad- 
manufacture; most of them specific jobs for herence to the idea of not only more sale- 
individual clients. able goods but to the principle of better and 

Mr. Loewy, as an industrial designer, has better products. A quality goal. 
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ROD AA 


a 


SOME ELECTRICAL 


Motors 
Generators 
Magnetos 
Batteries 

Wire and cable 
Wiring harnesses 
Relays 
Dynamotors 
Amplidyne sets 
Solenoids 
Autosyns 
Condensers 
Booster coils 


Heaters 

Switches 

Svnchronizing 
contactors 

Fuses 

Shielding 

Spark plugs 

Distributors 

Vibrator-inverters 

Push buttons 

Lamps 

Voltage regulators 

Converters 
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COMPONENTS OF A BOMBER 


Transtormers 
Radio tubes 
Rheostats 
Resistors 
Terminals 
Insulators 
Disconnect plugs 
Circuit breakers 
Ammeters and 

voltmeters 
Instruments 
Inductances 
Sockets 
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in the air, on through” navigation and communi- 

cation functions, to the actual firing and release 
of combat equipment—electrical components and 
electrical ways 
must perform 
unfailingly their 
indispensable 
tasks. 


F ROM the primary job of keeping a military plane 


Thus engines 
are started elec- 
trically, have 
battery or mag- 
neto ignition 
and drive special 
generators. 
Motors operate 
wing and cowl 
flaps, control 
propeller pitch, 
rotate the gun 
turrets and oper- 
ate landing gear. 
Instruments of 
all-but-innumerable types report upon various oper- 
ating conditions and course and destination factors. 
Radio and telephone provide general and local com- 
munication. Heat insures correct operating condi- 
tions for equipment and crew. Light does its job 
within and without. 


Here, in greater detail, are some of the jobs done- 
electrically. 


RADIO AND COMMUNICATION 


Transmitter Radio range receiver for use 

Receiver with beam transmitter 

Intercommunication Marker beacon receiver and 
telephone auxiliary standby receiver 


Recording devices Radio compass 


ENGINE ACCESSORIES 


Oil cooling 

Fuel pumps 
Supercharger 

Engine starter 
Flowmeter transmitter 


Turbosupercharger 
Radiator shutter 
Airspeed head heater 
Synchronizer 
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PRODUCT DESIGN NUMBER 


INSTRUMENTS 


Engine performance: 
Tachometer 
Thermometers 

Oil pressure gage 
Flowmeter indicator 


Navigation: 

Wheel and flap position indi- 
cetors 

Airspeed indicator 

Rate of climb indicator 


PLANE CONTROLS 


Propeller feathering 
Landing gear retraction 
Wing and cowl flap mechan- 


ism 
Pumps for wing de-icing 
equipment 


LIGHTS AND LIGHTING 


Navigation 

Running 

Passing 

Formation 

Navigation warning 

Engine performance warning 
Argon 


ARMAMENT 


Ammunition hoist 

Bomb hoist 

Gun turret operation 
Ammunition booster motors 
Bomb bay doors operation 


Fueland oil quantity indicators 
Oil temperature gage 
Manifold pressure gage 
Engine synchroscope 

Engine synchronizer control 


Artificial horizon 
Inclinometer 
Compass 

Directional gyroscope 


Pumps for delivering alcohol 
to propeller and carburetor 
for ice removal 

Nose gears 

Trim tabs actuation 


Landing 

Cockpit, cabin and gun iurrets 
Spotlighting 

Pilot 

Plane controls warning 
Signal 

Instrument panel 


Gun firing 

Sighting equipment 

Bomb fusing 

Bomb release mechanism 
Remote control gun positions 


Ammunition rounds trans- Sighting station equipment 


mitter 


Ammunition rounds indicator 


for remote gun operation 


OTHER IMPORTANT ELECTRICAL APPLICATIONS 


Electric propeller 


Landing gear warning horn 


Alarm and other signalling Small hoists 


devices 


Cabin heating 


Electrically heated flying suits Hydraulic pump operation 
Antennae reels 
Aerial camera controls 


Cabin superchargers 
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Automatic Exposure-Time Control For 


Vacuum Seal Contact Printer 


HOTOGRAPHY as a rapid means of obtaining 

relatively inexpensive copies of records, drawings 

and the like, has long been used in the form of 
blueprinting. Recently, projection-type-cameras have 
extended the field of usefulness of photography as a 
tool of modern industry, by their ability to copy di- 
rectly from opaque originals of maps, drawings, and 
printed matter, and by the permanency of the records 
which they produce. Use is now being made to an 
ever increasing extent of the old principle of contact 
printing on chloride emulsion coated paper, thus pro 
viding a reproducing medium having many of the ad 
vantages of both blueprinting and projection printing. 
In addition, one of the most important contributions to 
the art of document reproduction is made by the con- 
tact printer in its ability to make copies on tracing paper 
or tracing cloth from blue-prints, ink-tracings or pencil 
tracings. 

Typical of industrial contact printers is the Porta 
graph. It is manufactured in two general types. One 
uses paper cut to size (see insert page directly oppo 
site) the maximum dimensions of a sheet accommodated 


BY B. W. WOODWARD 
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by a regular model being 30 x 40 in.; the other being 


a rotary-type printer which will print a continuous strip 


$2 in. wide of any desired length. 

Primary components of each Portagraph are: a source 
of light, a diffusing plate, a copy glass and a pressure 
pad, in addition to means for controlling the time of the 
exposure. Each of these basic requirements, however 


HREE different 

models compose 
the Remington- 
Rand Portagraph line 
of industrial contact 
printers. A Re- 
latively small units; 
this one takes a9 x 15 
in. sheet while a 
companion model 
takes up to 20 x 24 in 
B—Vacuum seal type 
see insert directly 
opposite) and (C 
continuous rotary 
Portagraph accommo- 
dating sheets up to 

42 in. wide 
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Remington Rand Vacuum Seal Portograph. 


EIGHTH ANNUAL PRODUCT DESIGN NUMBER (see following page) 





OUTSTANDING ENGINEERING-DESIGN JOBS 
ON ELECTRICALLY-ENERGIZED PRODUCTS 











Remington-Rand Vacuum Seal Portagraph. 


Highly flexible, fully controlled operations in a Copying any type of draw- 
roduct involving motorization, lighting, heat and . ee . ‘ 
Am . ies : ing up to 30 x 40 in. with 

timing controls for photographic processing. 
even contact pressure. 


What Jt Does: 


Provides timed, high contrast, rapid exposure, 
flat process, contact printing of large area industrial 
blue-print and drawing material in a compact unit. 


How It Does It: 


Synchronous motor type of timer controls expo- and timing may be turned on. Special 40 watt 
sure interval for either direct or reflex work. incandescents with clear, natural amber bulbs 
Vacuum holds lid closed tightly on copy and when remove actinic radiation and result in high contrast 
up to 20 in. interlocked switch for light control prints. Wood cabinet conserves strategic materials. 


See article on adjacent pages for further details. 


With What Electrical Components? 


Motor, 1/6 hp. driving vacuum pump. Special synchronous motor driven timer. Interlocks. 
clear, amber glass incandescent lamps, 40 watt Heat-resistant wiring. Resistances. Relay. An- 
each. Toggle switch. Selector switch. Small! other model, has two-speed, motor driven feed. 
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has been engineered to a high degree of perfection in 
these machines, with a special view to increasing the 
efficiency and accuracy with which reproductions may 
he made under varying conditions of the original COpy 

Light is supplied by either 6 or 20 white, frosted 25 
watt incandescent lamps in the smaller contact printers 
They are positioned relative to the photographic plane 
so as to most efficiently illuminate the copy, consistent 
with even distribution. In this connection a sheet of 
translucent plastic material, having desirable color fil 
tering properties is interposed between the lamps and 


the copy glass. The light passing through this screen 








C)PERATING panel (A) of the vacuum seal Portagrap! 


see adjacent insert ) showing vacuum gage, control, in 


dicating lights, switches and automatic timer switch control 
B—Rear of panel. Note small synchronous motor, relays 


and switch assemblies. C-——Vacuum pump—motor assembly 
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, Various machines for the rapid, accurate 
; reproduction of blue prints, engineering 
; drawings and sketches, etc., have been 
announced in recent months to keep pace 
' ; 

’ with the demands of government and 
' ; ‘outs 

' industry for such facilities. The Rem- 
' . ° . 
' ington Rand line of Portagraphs is com- 
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prised of three basic models, all of a 
related character and with some most 
significant and performance-full fea- 
tures. Incidentally, a recent re-design 
has minimized strategic materials in- 
cluded therein without any sacrifice of 
performance or durability. 
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is absolutely of even density and sufficiently color selec- 
tive to allow of reproducing all but exceptional originals 
without the aid of further filtering. 

Prior to present difficulties in the procuring of ma 
terials, these machines were constructed of light-gauge 
sheet steel, using a combination of resistance and gas 
welding for the permanent structure and self-tapping 
metal screws for the removable parts. The pressure 
pad consisted of a sheet of sponge rubber with a thin 
sheet of special pebble rubber to maintain perfect con- 
tact of original and photographic paper with each other 
and with the copying glass. Currently, these sheet- 
type models are being made of wood, with no rubber 
ind with steel being employed only where indispensable 


TIMED FOR PERFECT PERFORMANCE 


ROM the electrical viewpoint, the most important 

consideration is that of exposure timing. This is 
accomplished by controlling the length of time the lights 
are on, means being provided for either manual or auto- 
matic switching. Where the “on” periods are of shorter 
duration than one minute, the automatic timer is found 
most satisfactory, and even when the length of time 
may be as long as two minutes, this method may be 
employed. Longer period of exposure may be more 
conveniently timed by a watch or clock after the lamps 
have been turned on by means of the toggle switch pro- 
vided. 

The automatic timer consists of a small 60 cycle syn- 
‘-hronous motor of the electric-clock variety in combina- 
tion with a relay. As may be seen in the accompanying 
diagram of the electrical circuit, depressing the push- 
button switch S-1 throws the coil of the relay across the 
line in series with the resistor R. One set of relay con- 
tacts supplies holding current to maintain the relay in 
closed position, another completes the circuit through 
the synchronous motor, while the third set, having 12 
amp. contacts, completes the lighting circuit. 

Prior to operating the timer, a pointer is turned to 











OR the continuous model of the Portagraph the 
desigr provides (A) operating panel with switches 
for motor and light controls, rheostat—potentiometer 
control of motor speeds and built-in voltmeter for deter- 
mination of correct lamp voltages. B—Drive assembly 
with two-speed clutch. 


the desired time interval marked on a calibrated dial. 
The pointer carries on its shaft one member of a set of 
normally open contacts, the other member being carried 
on a shaft geared in proper ratio to the synchronous 
motor. When this contact has been rotated to the posi- 
tion preset by the pointer, it meets the other contact, 
short-circuiting the coil of the relay and thus causing 
it to drop out. The series resistance limits the short- 
circuit current to a safe value, and a spiral spring on 
the contact shaft returns the contact to its original posi- 
tion, ready for the next exposure timing. Once the 
timer has been set for a particular time interval, no 
further setting is required until the timing must be 
changed, regardless of the number of exposures to be 
made. When manual control is used, only switch S-2 
is employed. 

During the course of operation of these contact print- 
ers, considerable heat is generated by the lamps. Should 
the lamps accidentally be left lighted for a relatively 
long interval, the temperature might very well be high 
enough to damage ordinary insulation. Accordingly, 
all the wires used in these machines are covered with a 
heat resistant insulation. In addition, the electrical 
equipment, including the timer must be able to with- 
stand 1,200 volt (rms.) to ground for a period of one 
minute. 


VACUUM HOLDS THE COPY 


IMILAR in principle of operation and in construc- 

tion, to the smaller and simpler models above de- 
scribed, is the vacuum seal Portagraph. Basically, this 
offers definite plus values over the types previously men- 
tioned, particularly in the manner in which the pressure 
is applied to the copy and paper at the time the ex- 
posure is made. Also, incorporated as an added feature 
of the light source, is a bank of special 40 watt in- 
candescent lamps having clear natural amber bulbs. 

In place of the sponge-rubber or spring tensioned 
pressure pad used in the small models, a vacuum is 
created between the copy glass and the lid of the ma- 
chine, thus using atmospheric pressure to maintain 
close contact between the original and the paper. The 
vacuum is provided by a pump operated by a \% hp. 
ac. motor, which is started after the lid has been closed. 
When the gauge on the instrument panel indicates about 
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20 in. of vacuum, the seal has been completed and the 
lights may be turned on by means of the timer or by a 
manually operated switch as in the previously described 
units. Correct design provides for rapid exhaust of 
the vacuum after the exposure has been made, the proper 
time for lifting the lid also being shown by the gauge. 
The evenness of the pressure developed by this method 
makes it possible to handle a copy size up to 30x40 in., 
a difficult if not impossible job for mechanical means 
to accomplish. 

Negative prints directly from the original, which are 
readable, are produced when the original is placed on 
the copy glass face up and the special paper placed 
on top with the emulsion side up. This is the usual 
method employed, but when positive reproductions of 
the original are required the reflex method is gen- 
erally found more satisfactory. This consists in plac- 
ing the original on the copy glass face up and on top 


Continued on p. 188) 





Basic circuit diagram for the Portagraph line. This 
applies specifically to the smaller models. 
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EMPERATURE controls must serve not only 
in an extremely wide range (from sub-zeros to 
well over 3000 deg. F) but within certain limited 
levels of those extremes and with required accuracy. 
All of which means that the types, forms, sizes and 
ratings of thermostats or pyrometers specified must, for 
satisfaction, be thus developed for matching service. 
Types of controls are, in general, here classified by the 
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Like motors,* heating units have a way 
of appearing in the war product in some 
unexpected places. That the job they 
do must be accurately controlled within 
predetermined limits follows.  Elec- 
trically-heated flying suits mean some- 
thing at 35,000 ft. plus, winter or sum- 
mer. The proper amount of heat keeps 
delicate camera and flight mechanisms 
functioning. Production machines are 
quite likely to be those where heat is 
applied. Processing, as with various 
chemical reactions, has an optimum tem- 
perature. So here is a quick guide to 
ways in which heat may be controlled 
and indicated—as well as a review of 
performance limits and applicability for 
such equipment. Controlled heat is 
doing its part toward the winning of 
the war. 
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kinds of actuating elements used and the construction, 
operating characteristics and limitations of each. 

Most temperature controls are of relatively delicate 
construction having a current-carrying capacity suited 
only for handling pilot circuits to relays or magnetic 
switches which actuate the unit which effects the tem 
perature change. On the other hand, some of the less 
sensitive devices may have sufficient capacity to con 
trol directly the current of motors up to one-half hp. 
or an equivalent in heating unit loads. 
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(ontrolled Temperatures For The War Product 
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B) with bellows in inser- 
tion tube. 


lor control of temperatures from sub-zero to 1400 
deg. I. (760 deg. C.) the devices are generally classed 
as thermostats while for higher temperatures use is 
made of the terms of thermocouples or pyrometers. 


THREE TYPES OF THERMOSTATS 


HERMOSTATS are actuated in three ways: (1.) 

by the unequal expansion of the two sides of a 
bimetallic strip; (2.) by the expansion of a non-com- 
pressible liquid; (3.) by the differential expansion of 
two separate metal elements of different coefficients of 
expansion. 
Bimetallic element thermostats. Activating element 
consists of a strip, or disc, composed of two metals of 
different coefficients of expansion, brazed or welded 
together to form an integral unit. Any change in tem- 
perature to which the element is subjected will cause 
an unequal expansion of the two sides of the strip 
and a resulting distortion. The greater the difference 
in the expansion coefficient of the two metals composing 
the strip, the greater the sensitivity of operation. 

Much research and development has gone into the 
production of bimetals for thermostats. A wide variety 
is available, varying in sensitivity to meet various re- 
quirements. So-called “low-temperature bimetals” are 
those used for temperatures up to 300 deg. F.—all 
bevond that are called “high-temperature.” For the 
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ASSEMBLIES of typical thermostats: (A) bimetallic 
strip type with strip in helical form; (B) bulb and 


tube tvpe; (C) the cartridge form, which is adaptable to 
pe 8g i 


immersion in liquids. How a condenser is introduced 


into a thermostat circuit operating on direct current (D 


non-expanding side of the bimetal, a nickel-iron alloy 
with a nickel component of about 36 per cent, has 
practically no expansion at ordinary room temperatures 
Per cent of nickel used governs the thermal expansio1 
of the alloy. For the expanding side, brass is gener 
ally used although copper alloys, still in the develop 
ment stage, are also being used. The two component 
metals are brazed together with hard solder for use 
with temperatures not exceeding 600 deg. F.; for 
higher temperatures they are united by direct welding 

The bimetallic element is either a disc or a strip: 
the latter may be straight, helical or coiled. In any 
case, unequal expansion of the opposite sides causes a 
deflection of the portion carrying the contacts whicl 
opens or closes the control circuit. In many of those 
thermostats employed for control of a comparatively 
small variation in temperature—such as in comfort 
zones, baking ovens, and in production processes and 
machines—the actuating element is simply a straight 
bimetallic strip supported rigidly at one end and pro 
vided with contacts at the other on which the circuit is 
made or broken. Movement of the free end of such 
strip is comparatively limited, unless the strip is un 
duly long. For this reason, helical or coiled forms are 
used; effective movement is thereby increased and 
space economized. 

Common applications of the bimetallic strip form. 
straight or spiral, are: temperature control of living 
or working areas, ovens, refrigerating chambers and 
air conditioning. Such devices, known as space thermo 
stats, are designed for wall mounting and when used 
for regulation of temperature under living conditions. 
may be supplied with a control clock which automatic 
ally shifts from day to night temperatures at the hours 
set. Also they are provided with a thermometer fo 
convenience in checking on the temperature maintained 

Customary range of room or space thermostats is 
from 55 to 8&5 deg. F. and a 


good instrument will 


usually have a differential, varying with the make, of 


from one-half to three deg. F. The temperature differ 
ential is understood to be the difference in tempera 
ture between the opening and closing of the contacts 
One sensitive thermostat of this type is actuated by 
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means of a bimetallic spiral operating in conjunction 
with a permanent magnet and mercury switch.* 

Strip types of thermostats are made in a number of 
designs for maintaining a normally open or closed cir- 
cuit which will function to close or open the circuit 
to suit the conditions under which they are employed 


* See “Small-Travel Switches for Precision Control,” Ere 
rRICAL MANUFACTURING, February 194] 





XAMPLES of space or room thermostats of the 

bimetallic strip type: (A) with spiral spring and 

permanent magnet; (B) with night-set-back and 
pre-heat resistors 
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They are supplied with terminals of various designs 
to permit built-in construction. Strip thermostats are 
varticularly adaptable to controlling the temperature 
of electrically heated surfaces, as in hot plates, irons, 
heating pads and the heated parts of processing ma 
chines. They are available in maximum temperature 
ranges of 300, 150 and 700 deg. F. and may have a 
current-carrying capacity suitable for heater loads up 
to 1500 watts on 115 or 230 volt. Their temperature 
differential seldom is closer than 5 deg. F. 

For convenience in built-in installation, strip thermo 
stats are often mounted on the inside of a condulet 
cover provided with BX cable connector and mount 
ing screws for attaching the cover to the condulet and 
the condulet itself to any flat surface. Some of the 
strip thermostats are so designed that the strip does 
not carry current but, when set in low position, act 
as switches to protect heating elements and insure ac- 
curate performance of the devices. Such thermostats 
are used in a wide field of domestic applications and 
for many industrial purposes. 

When operated on de., a suitable filter condenser 
should be connected across the terminals of the thermo 
stat to suppress the hot de. are and thus prevent either 
fusing or excessive wear of the contact points. In 
some types of thermostats the bimetallic element is 
helically wound around a central stem to the end of 
which it is rigidly attached. The unequal expansion 
of the helical strip imparts a rotary motion to the 
central stem which, in turn operates the controlling 
contacts. By an adjustable graduated scale an accurate 
setting to the desired opening and closing points is 





Potentiometer controller with mercury switch contacts 


EIGHTH ANNUAL PRODUCT DESIGN NUMBER 











obtained. This scale is frequently graduated in Fahren 
heit degrees with corresponding Centigrade markings. 


lor use in water it is made rustproof. A protective 


covering tube is used, when necessary, to protect the 
bimetallic tube from damage and when the thermostat 


is installed in pipe lines below water. 

Bimetallic thermostats used to prevent motors from 
overloading are either of the strip or disc type. Strip 
elements are incorporated in the overload protection 
of motor starters. These thermostats are actuated by 
the heating of wire coils calibrated to cause the strip 
to open the motor circuit when temperature detrimental 
to the motor windings is attained. These instruments 
are selective in their action. They will open promptly 
when an excessively heavy overload is reached but will 
permit the carrying of lighter overloads up to that 
point when damage to the windings is imminent 
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The protective disc type consists of a bimetallic disc 
which is virtually a modification of the strip since it 
functions to snap open and break the current upon 
attainment of a predetermined temperature and to snap 
back and thus reclose the circuit when the temperature 
is back to normal. The disc, like the strip, is composed 
of two bimetal sides one of which expands to a greater 
extent than the other in the presence of heat. Its open- 
ing or closing, when functioning, is practically in- 
stantaneous. 

Some types of motor-protective thermostats must 
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To Balance Materials With War Needs. WPB’s 
new over-all program for controlling the flow of ma- 
terials during the fourth quarter of 1942 has been 
designed to assure deliveries on schedule to vital war 
plants. Basis of the plan is an entirely new method of 
handling PRP applications to keep the supply of ma- 
terials in balance with requirements of the most essen- 
tial industries. WPB is taking another long step away 
from simple priorities toward allocation of materials in 
accordance with war needs. 

Under the new plan, the WPB requirements com- 
mittee will allocate available materials to the WPB in- 
dustry branches and the Army and Navy Munitions 
Board earmarked for specific products. These units 
in turn will authorize individual companies to purchase 
specified amounts of materials. They must however 
keep the aggregate of allocations for specific products 
within the allotments made by the requirements com 
mittee. WPB expects the plan to counteract any in 
flation of preference ratings by restricting the amounts 
of materials authorized for essential military and 
civilian purposes regardless of the ratings that have 
been assigned. New high ratings may be used to ex 
pedite deliveries but they will not increase the quanti 
ties which any company is authorized to receive. 


Pattern Seen in First Industry Concentration. 
First industry to be “concentrated” under the War Pro 
duction Board’s previously announced plan, is that pro 
ducing bicycles. WPB has ruled that when an indus 
try must be partially converted to war work the re 
maining civilian output will be concentrated within a 


few small units of the industry. The board’s order of 
September 3 gave two plants the job of turning out all 
bicvcles for military and civilian use. It may reveal 


a pattern for future industry concentrations. 

Twelve firms have been making bicycles. Now West 
field Mig. Co., Westfield, Mass., and Huffman Mig. 
Co., Dayton, O., may produce together a total of 10,000 
units monthly which is 20 per cent of the July and 
\ugust production by all bicycle makers. They may 
place no name or trade-mark on the machines except 
that the Westfield company may use the letter W next 
to the serial number and Huffman an H. Whether o1 
1 


not these should be called Victory model 
closed in the order 


S was not dis 


~* 


Another point not clarified was profit pooling 
has been some discussion in Washington of permitting 


firms which cease manufacture to share the profits of 


companies permitted to continue. But in the case of 
bicveles, the makers halting cycle production will derive 
profits from munitions manufacture in which they ar 


already engaged. The question of advertising is als 


not mentioned. Nothing in the order prevents or au 
| 


thorizes the concerns restrained from bicycle manufa 








A summary of current news releases 


GF mm by government bureaus as affecting 


the products, activities, interests 
and cooperative action of the readers 
of ELECTRICAL MANUFACTURING. 


ture to continue advertising to keep trade names alive. 

War agencies have first call on the restricted bicycle 
output and will probably take most of them it was 
stated. The 10,000 monthly quota includes the military 
bicycle. A spokesman for the consumers durable goods 
branch of WPB explained that the two firms were 
selected “because the arrangement fits in best with the 
conversion program and both companies have for years 
made bicycles for the Army. The two companies also 
are partly converted to other war work.” 

Only a few more industries are being considered for 
concentration at this time. Just which they are has not 
been revealed. In the electrical field, the following are 
possibilities: lamps, vacuum cleaners, small electric ap- 
pliances, ranges, fractional horsepower motors, domestic 
refrigeration, outboard motors, electroplating, motion 
pictures. 


WPB Assumes Control of Army-Navy Materials. 
WPB district offices now have the authority to assign 
preference ratings to individual Army and Navy con- 
tracts. This control was assumed by WPB early in 
September. Previously the authority was vested in 
the procurement and contracting officers of the armed 
services. In order to exercise tighter control over the 
assignment of preference ratings and to separate that 
function from the job of expediting particular parts of 
the war program, WPB priority specialists have been 
sent to the various district offices with authority to 
issue preference rating certificates on the basis of ap- 
proved directives upon recommendation by Army-Navy 
officers. 

Before, preference ratings were assigned to military 
orders in the field by individual procurement and con- 
tracting officers on the basis of broad directives pre- 
pared by ANMB with WPB approval. There was no 
careful accounting of quantities of materials to which 
ratings were assigned with this method. The new pro 
cedure is a step toward a much stricter system of han 
dling the flow of materials to guarantee the most efficient 
possible use of “every ounce of scarce material and 
every critical sub-assembly,” according to Mr. Nelson. 
It is in line with the recently announced fourth quarter 
materials control program. 


Production of Munitions Continues to Gain. Jul\ 
munitions production increased 16 per cent over June, 
continuing recent months’ expansion in the output of 
planes, guns, tanks, ships and other war equipment, 
\WPB Chairman Nelson announced in his second war 
production report. Although progress was uneven and 
efforts are being directed to bring about balance be- 
tween production items, the WPB index of munitions 
production advanced in July to 350—3'% times as great 
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WHERE ENGINEERS AND DESIGNERS HAVE 
EXCELLED IN SOME WAR-TIME PRODUCTS 





National Machinery Co. High Duty Forging Machine. 
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OUTSTANDING ENGINEERING-DESIGN JOBS 
ON ELECTRICALLY-ENERGIZED PRODUCTS 
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as in November 1941, the month before Pearl Harbor, 
upon which the index Is based. put July output was 
seven per cent short ot the production rorecasts made 
on the first of the month. It was nevertheless an im- 
provement over June and indicates that progress 1s 
being made toward scheduled objectives. Aircraft pro- 
duction was up 11 per cent; ordnance 26 per cent ; naval 
ship production 22 per cent and merchant ship tonnage 
rose 6 per cent over June. 


Standards Division Set Up By OPA. To preclude 
possible hidden price increases through lowered prod- 
uct quality the Office of Price Administration has 
created a Standards Division. The latter will provide 
the technical assistance required to develop specific 
standards for inclusion in OPA regulations where qual- 
ity of product is a factor. These standards which must 
be met if the commodity or product is to command the 
applicable maximum price will include definitions of 
quality and may require goods to be identified and 
labeled accordingly. 


Machine Tool Output Continues Upward. Value 
of 28,300 new machine tool units shipped during July 
was $113,600,000, which represents a marked increase 
over June when the comparative figures were 26,600 
and $111,100,000. Compared with the same month of 
last vear, the July value of machine tools is an increase 
of 96 per cent. 


Civilian Rubber Use Under Strict Allocation. In- 
dicative of WPB Chairman Nelson’s new “get tough” 
policy, is the placing of rubber for any civilian use under 
strict allocation. Consumption of crude rubber, latex, 
reclaimed rubber and scrap rubber in all civilian prod- 
ucts is now permitted only on specific allocation by the 
director general for operations. 


No More Copper For Fuse Parts. The use of copper 
or its alloys in the manufacture of parts for fuses other 
than current-carrying parts, has been prohibited by 
WPB. Sales of fuses by manufacturers are restricted 
to sales to other manufacturers or on A-10 or higher 
preference ratings. Adequate supplies are expected to 
be made available to civilian users since distributors are 
permitted to obtain fuses and other electrical supplies 
through the use of Form PD-1X. 


Army-Navy Aluminum Use Cut to Combat Items. 


be used only for implements 


Henceforth aluminum can 
of war by the armed forces. These implements are 
defined by WPB as “combat end-products for field or 
combat use.” Equipment used to manufacture the 
combat items and all other equipment required by the 
armed forces if not “essential to the successful prose- 
cution of the war by the Army and Navy Munitions 
Board,” is restricted. 

Several other important changes in aluminum con 
trol were also made: 1. Low-grade aluminum is defined 
for the first time as that containing more than four per 
cent copper and either iron or zine in excess of one 
per cent. 2. Aluminum for carbometer wire used for 
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testing in steel manufacture is added to list of eligible 
uses. 3. Core boxes and driers are added to list of 
eligible uses for low-grade aluminum. 4. Low-grade 
aluminum may be used for certain electric tools which 
would no longer be portable if made of heavier metals. 


Kanzler Succeeds Houghton as Operations Di- 
rector. Amory Houghton has resigned as WPB’s 
director general for operations. He is succeeded by 
Ernest Kanzler who had been serving as deputy chair- 
man on program progress. Previously the latter was 
chief of the automotive branch of WPB and before that, 
regional director in Detroit. He served as president 
of the Universal Credit Corp. from 1928 until he be- 
came identified with WPB. Mr. Houghton has re- 
turned to his position as board chairman of Corning 


Glass Works. 


Price Ceilings for Appliance Servicing Shops. 
Shops servicing electrical household appliances and 
radios are now operating under ceiling prices for both 
services and parts. Prices must not exceed the highest 
prices charged in March for the same or similar service 
or parts, even though costs of labor or material may 
have increased since then. A statement of highest 
March prices must be filed with the local war price 
and rationing board. 


Storage Battery Replacements Restricted. Only 
that minimum of storage batteries necessary for auto- 
motive replacements may be manufactured for civilian 
needs during the remainder of 1942. Further, battery 
users are required to turn in their old batteries for 
scrap when buying a replacement. From July 1 to 
December 31 producers of batteries for replacement 
purposes may make only 90 per cent of the number of 
replacement batteries sold by them during the same 
period in 1941. Production standards based on ampere 
hour capacity and container sizes have also been set 


forth by WPB. 


Power Expansion Program Cut. A series of orders 
issued by WPB readjusts the power expansion pro- 
gram. Involved are extensive revision of existing 
priority ratings on public and private power projects 
throughout the country. All utility projects regarded 
as urgently necessary in the war program have been 
assigned higher priorities in order to assure their com- 
pletion on schedule. In the case of the remaining pro- 
jects, action has been taken so that they will not com- 
pete with immediate military requirements for critical 
materials and equipment. This has meant the halting 
of some projects and continuance of another group only 
to the extent possible on low ratings. 

In the program of projects to be assured completion, 
5,500,000 kw. of new capacity are provided for the re- 
mainder of 1942, 1943 and to a limited extent early 
1944. Work on projects totaling 2,200,000 kw. sched- 
uled in 1943 and 1944 is being stopped. In addition 
projects totaling 1,890,000 kw. scheduled for installa- 
tion in 1943, 1944 and 1945 and authorized by Con- 
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How We Converted To Full War Work 


HIS IS not an account of master minds in Amer- 
ican industry. Landers, Frary & Clark is a long 
established, medium-sized New England indus- 

try. The management of the company, in common with 
most American manufacturing concerns, had its hands 
full in recent years in solving the business problems 
which arose out of the depression. True, we saw the 
German nation prepare for war back in the late thirties ; 
we were relieved when the threatening storm did not 
actually break in 1938; we were shocked when the war 
really started in 1939; but our company had no long- 
range program ready and waiting to meet the present 
situation. We had discussed with army officers as fat 
back as 1936 the possible application of our plant to 
the war effort, but the government had no money to 
spend on educational projects and our corporation could 
not afford to start a program to get ready for possible 
war under unknown conditions with unknown enemies. 
Thus, the reader may well keep in mind that this is not 
an explanation of how carefully pre-arranged plans of 
conversion were carried out but is, rather, an outline of 
how we faced changing conditions step by step. 

Our war conversion program really began in the sum- 
mer of 1940. We did not clearly foresee our country at 
war, and we certainly did not anticipate the complete 
stoppage of our ordinary business, but preparations for 
defense were being accelerated and we felt that our com- 
pany should plav its part in this work. A Washington 
office was established which undertook to find out what 
the government wanted that could be made with our 
existing plant and equipment. We had no idea of con 
version at that time; it was simply a question of getting 
additional business. Our efforts were successful and 
we began to supply the government with substantial 
quantities of items identical with, or similar to, our 
usual output. 


LIMITED RESTRICTIONS ONLY 


Y EARLY 1941 the management felt certain the 
United States would go to war and that commercial 
business would be restricted. But we did not anticipate 
that within a year our normal products would be almost 
completely shelved for the war’s duration. The execu- 
tive committee, consisting of the chairman, president 
and vice-presidents in charge of sales and of manufa 
turing, made a careful study of the situation. We had 
four main objectives in mind: 1. To play such part in 
the war program as the government might desire. 2. To 
insure steady employment to personnel. 3. To supply 
regular customers as well as possible under the condi 
tions. 4. To protect the interests of stockholders. 
Our products, for the most part, were not such as 
could be used by the armed forces, therefore any war 
production had to be along new lines. Central Connecti- 
cut already had many plants whose regular goods were 
in demand for war purposes and it did not appear to us 
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that good strategy or the potential labor supply would 
allow any major expansion requiring new facilities, We 
decided therefore to use existing buildings, equipment 
and personnel to maximum efficiency and not to under- 
take contracts requiring greatly expanded plant facilities, 
The conversion problem was complicated by the va- 
riety of our products and manufacturing processes, 
Products varied from electric ranges, washing machines 
and vacuum cleaners to irons, percolators and toasters, 
together with smaller items such as vacuum bottles, food 
choppers and cutlery. Plant facilities included iron, 
brass and aluminum foundries, porcelain enameling, 
plastic moulding and drop forging shops, facilities for 
making small electric motors, and such presses and 
machine tool equipment as are common to metal work- 
ing factories. No one war project could completely use 
such a wide range of equipment. For that reason we 
determined to go after various contracts and subcontracts 
in order that each department might have some work. 
The task of securing contracts and subcontracts has 
been handled by chief executives. A careful survey was 
made of our available manufacturing facilities. We have 
endeavored to get work that could be handled with a 
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minimum of new equipment. We were obliged to take 
on war contracts gradually over a period of about 14 
months in order to adhere to delivery schedules, because 
every order involved engineering and tooling before 
pre duction could begin. i | 

Our range and washer divisions offered a special prob- 
lem and much research was necessary to get work that 
could be fitted in there. The solution was found in 
undertaking the manufacture of an entirely new, me- 
dium-sized piece of mechanism. We had hoped this 
work would be ready to start the moment the range 
and washer output was curtailed, but inevitable delays 
in getting additional equipment threw our calculations 
off, with the result that we had difficulty in keeping the 
department’s employees busy until the new work reached 
the production stage. Landers, Frary & Clark now has 
contracts, some large, many small, on behalf of every 
branch of the fighting forces. We also have many sub- 
contracts. The search for work to fill our plants has in 
general been successful, with the single exception of the 
press department where we still have idle capacity. 


LIMITED CIVILIAN PRODUCTION MAINTAINED 
IDE BY SIDE with the problem of getting war con 
_ tracts and tooling up for them has been the question 
of using substitute materials to maintain some pro 
duction of our normal civilian goods. While war pro- 
duction is now our principal job, we have nevertheless 
felt an obligation to supply the needs of our commercial 
customers as long as we could procure materials or be 
ingenious enough to make substitutions for restricted 
ones. This obligation we fulfilled up to the time the 
War Production Board ordered the manufacture of cer- 
tain items stopped. While we are still trying to main- 
tain some production of items not yet curbed by WPB, 
mostly hardware, there appears to be little prospect of 
keeping any important amount of this business alive, 
even with the remarkable ingenuity displayed by our 
engineering and designing divisions in the use of sub- 
stitute materials and processes. 

In August 1941 we began the transfer of executives 
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machines for war 

production were in- 
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Characteristic, if not typical, of those 
: makers of complete electrically-ener- 
: gized products whose normal activities 
; have been “for people,” long established 
: Landers, Frary & Clark met conversion 
; and its problems and upsets in a thor- 
: oughly practical way. So we asked 
; President White to tell you about it. 
Many readers may find virtual duplica- 
tion of their own experiences. Others 
; will observe opportunities which may 
' still be applied in their own work. Still 
; others will see how various methods and ' 
approaches have led to the same, desir- : 
' able, all-out-for-Victory results. , 
, ' 
° ’ 
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from the sales force, by setting up a priorities division 
under leadership of one of the sales managers. This 
division has been expanded steadily. It handles priori- 
ties and the many government reports now required. 
The new division has also undertaken the task of dis- 
posing of our stocks of surplus and frozen raw materials. 

Another change in the organization has been the 
strengthening of our salvage division to make the fullest 
use of available raw materials. Salvage work on a small 
scale has been part of our set-up for years. The work 
is now in charge of a senior executive of long manufac- 
turing experience and results have already been so satis- 
factory that the continuation of varied salvage efforts 


aiter the war is assured. In addition to salvaging waste 
and scrap, the department has been doing a thorough 








O meet labor shortages, 
wide and varied use of 
women workers, became an 
essential of the conversion 
program. 


housecleaning of the plant to remove and dispose of 
obsolete and idle machinery, fixtures, tools, etc. which 
tend to accumulate in a long-established business. 


RADICAL PERSONNEL SHIFTING NECESSARY 


N ORDINARY times, radical shifting of personnel 
causes disturbance and may give rise to employee 


erievances. In our conversion to war production we 
have made unsparing organization changes. But the 


employees have understood the exigencies of the situa- 
tion and have willingly co-operated. A year ago we 
began to curtail the sales force and now operate with 
a skeleton field force consisting of our most able and 
experienced men. We have brought into the factory 
for the duration a number of the most valuable sales- 
men, who are now doing such jobs as storekeeping, in- 
spection, production work and even machine operation. 
This policy in addition to giving us some good men for 
the war effort is also an insurance that we will have 
the nucleus of a sales force available when conditions 
return to normal. 

There has also been a considerable change-over in 
factory employment. For example, press operators are 
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now running turret lathes, buffers are operating screw 
machines, foundry employees are doing welding. A 
comprehensive training program is necessary, particu- 
larly because of the greater and more varied use of 
female help. This training is being successfully carried 
out with the help of the Connecticut State Trade School. 

A personnel turnover of such scope is not without 
its difficulties, but the silver lining of this dark cloud 
shows itself in the fact that changes in duties and re- 
sponsibilities have in many cases brought out hitherto 
dormant abilities. In a number of instances, men are 
finding themselves much more valuable to their com- 
pany than they were in the past. 

The firm’s industrial relations division has also been 
overhauled to meet the emergency. Our training pro- 
gram alone has made this necessary. Because we are 
using women wherever feasible and because we have 
so many new employees who have never before worked 
in a factory, we are trying to make working conditions 
as comfortable and attractive as possible. This new 
program while not paternalistic recognizes that employee 
morale is not alone dependent on adequate wages. 

The War Production Drive, as initiated and pro- 
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WHERE ENGINEERS AND DESIGNERS HAVE 
EXCELLED IN SOME WAR-TIME PRODUCTS 


General Electric Co. 
1,000,000 Volt 
Industrial X-Ray Unit. 


EIGHTH ANNUAL PRODUCT DESIGN NUMBER (see following page) 












OUTSTANDING ENGINEERING-DESIGN JOBS 
ON ELECTRICALLY-ENERGIZED PRODUCTS 











General Electric Co. 1,000,000 Volt Industrial X-Ray Unit. H 


stated. 


bias , : a The m 
Bringing reliable, rapid, x-ray examinations of 


ni ae soon b 
heavy castings and parts through a portable type Examining heavy parts for 

possible flaws in basic ma- sate te 
less than 5 ft. high and 3 ft. diam. and requires terial or welded areas. | 

but 4 kw. for its operation. | 


uses. 
of unit. Though weighing 1500 lb. the unit is 


What Jt Does: 


Provides large savings in time and labor with 
greatly improved radiographs. This machine is 
highly flexible in that the amount and intensity of 
radiation can be controlled for a wide range. Will 


How Jt Does I: 


Lighter in weight because of use of gas dielectric 
instead of oil (100 lbs. of gas provide the insulation 
equivalent to 12,000 Ibs. of oil). Steel castings 24 
ft. away can be x-rayed in one minute exposure at 
the full capacity of the machine or the radiation 
can be cut down to three ten-thousandths of its 


1,000,000 volt, 12 section tube in a 30x3!% in. 
envelope. Resonance transformer with 238 miles 
of insulated wire. Sequence motor generator set 


(see preceding page ) 


radiograph 5 in. steel plates and castings in 4 min. 
A 200 ky. unit would require 4 hr. for that job. 
Single exposures adequately replace the multi- 
exposures previously required. 


capacity for a one-minute exposure where the ob- 
ject is only 3 in. away. By filtering the transmitted 
beam, the low-contrast result of radium can be 
duplicated, and by using the unfiltered reflected 
beam, a high-contrast result similar to that of lower 
voltage x-rays can be obtained. Forced cooling. 


With What Electric Components? 


supplies a frequency of 180 cycles per second. 
Various auxiliaries for control, etc., etc. Fractional 
(415) hp. motor for gas dielectric cooling. 
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OW the copper shortage affects every maker of 
every kind and type of complete, electrically- 
energized product or components is simply 
stated. Copper is virtually indispensable to them all. 
The metal, a strategic material of vital importance, may 
soon be unavailable in desired quantities, even for war 
uses. There really is no entirely satisfactory substi- 
tute for copper in things electrical. For special parts 


———- eo oom ow ow ow ow ow oe ow oe oe ew ow ew ow owe ow wow ewww wow oo wow ow oo 


i 

' 

' 

' 

' 

, Because copper is all-but-indispens- 
: ably the basic metal of all electrical 
ways the engineer-designer is unlikely 
to devise, or have brought to him, any 
broadly satisfactory substitutes. How- 
' ; : ‘ 
' ever, as Professor Miner points out, it 
is possible to learn to do far more with 
' a great deal less of it, than past prac- 
' ‘ ; 

tices permitted. Other shortages have 
} presented seemingly insurmountable 
} difficulties, too; but, attacked with 
boldness and ingenuity, solutions were 
' found and better designs frequently 
} resulted. In the following provocative 
discussion, there may be found much 
' of potential assistance for the difficult 
: task of stretching available supplies of 
: copper to maintain or increase the 
volume output of electrical products 
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silver can be used, but silver could hardly be used in 
millions of pounds. Aluminum may some day take 
copper’s place in electrical uses, despite its 60-percent 
conductivity, but that lighter metal was one of the 
first to be placed on the critical list. 

There are two indicated approaches to the problem. 
The manufacturer of electrically energized products 
may retain his peace time standards of performance, 
dimensions and weights and continue production until 
his copper sources are exhausted, if WPB will permit, 
but that is hardly a solution. Somehow electrical 
equipment must continue to be produced and thus 
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ype How To Do More With Less 0 


the industry must re-examine and question the second 
approach. Are specifications for performance and life 
unchangeable? In peace time some army and navy 
specifications were written for apparatus to last 20 
years—and there were other unnecessarily exacting 


requirements. Today military experts, inspired by 
European practices, are considering equipment built for 
an admittedly short life. It is far better to produce 


many tanks quickly, with a life of two years, than to 
wait until 1944 for tanks good for 10 years. It is 
also better, it seems to me, to have plenty of short life 
motors to run war machines than to go without motors 
because there is not enough copper to build them ac- 
cording to peace time standards. 

We cannot do without copper, but we can do more 
with less of it! Just how to do this requires what has 
been called “imagineering.” 


THREE COPPER SAVING METHODS 


OME manufacturers are already beginning to feel 
S the pinch, being unable to get their normal amount 
of copper. But they are doing something about it. 
Three ways of attacking the problem are worth study. 


BY PROFESSOR DOUGLAS F. MINER 


WESTINGHOUSE PROFESSOR OF ENGINEERING 


CARNEGIE INSTITUTE OF TECHNOLOGY 





1. Raise the operating temperature of electrical de- 
vices as high as possible. 


2. Redesign electro-magnetic devices to use less cop 
per and more iron. 

3. Remove copper from current-carrying parts now 
made heavy for mechanical reasons 

Before considering specific cases, let us examine each 
of these three methods to discover possible limitations 

1. It is true that the design limitations of most elec- 
trical devices arise from thermal causes. The selected 
temperature limit determines the size copper and 
iron parts and these in turn fix the dimensions of auxil 
lary parts. If we discard the 50 deg. rise for motors 
and allow 100 deg C. rise, something would have to be 
done about insulation, lubrication, thermal expansion 
of parts, and other problems. Thus, where to look for 
trouble would be known and chances of overcoming 
difficulties could be estimated. 

2. It is well known that a practical economic balance 
is usually attained in electro-magnetic apparatus, ( which 
accounts for most devices except switches, heaters, and 
capacitors) between the amount of copper and of iron. 
Within limits, iron and copper proportions are adjust 
able. If we use more iron in the magnetic circuit, we 
can do with less copper. Of course, one extreme or 
the other gives an unsatisfactory design, but up to now 
we have not utilized all of the available margin. With 
modern improved magnetic materials, potential copper 
savings become very attractive. 

3. Many contact bars, studs and supports have the 
double function of carrying current and being mechan- 
ical members. We have been accustomed to using cop- 
per and brass for these purposes and sizes are deter- 
mined by the mechanical needs. Current-carrying ca- 
pacity of these members is more than necessary. If we 
consider using a minimum of copper for conduction and 
adding steel for strength, designs may have to be 
changed and old tools and parts scrapped, but the new 
design will probably be as good and 


~ 


may be better. 
For the same strength, most steels are lighter than cop- 


( 


per alloys and in some applications steel might carry all 
the current needed. 

With these three methods in mind let us discuss sev- 
eral types of electrical apparatus to determine what 
copper might be saved. 


SAVING COPPER IN COILS 


SOILS for various magnetic control devices such 
( , as contactors, relays, and solenoids are often de 
signed in accordance with past practice, the reason for 
which is lost in electrical antiquity Starting from 
scratch instead of following previous designs, it would 
be possible to change the proportions to use more iron 
and less copper. Obstacles would, of course, be met 
in space limitations, location of mechanical parts, and 
the investment ia tools, but many of these would shrink 
in importance if the copper conservation urge is strong 
enough. 

In new products for military purposes, the engineer 
designer has a free hand There is no precedent to 
bind him in the design of relays and coils for airplanes, 
tanks and gun controls. His designs could achieve a 


minimum use of copper. Under certain conditions, 





might be advantageous to change from de. to ac. coils 
since ac. coils usually contain less copper for a given 
open-jaw pull. Another item to investigate is the mini- 
mum required mechanical duty of the closing magnet 
on a contactor, solenoid, or similar device. Is the pull 
greater than necessary? Can more mechanical advan- 
tage be obtained by a change in linkages or moving 
parts? Many schemes have been devised to reduce 
the initial energy required for motion. Compound 
Weight 
In short, anything 
that lightens the duty will save ampere-turns and 


latches may lighten the duty of tripping coils. 
of moving parts may be reduced. 


thereby, copper. The usual arguments against these 
and similar measures is that we have no time to re- 
design now—we must turn out the goods. There is also 
the enormous investment in tools and fixtures, patterns 
and stock sizes. What can be done is usually deter- 
mined by what has to be done. We must never admit 
anything is impossible. A popular office motto reads, 
“The difficult we deliver today, the impossible takes 
just a little longer.” 

Control devices usually consist of three functional 
elements—the magnetic operating part, the mechanical 
mechanism, and the current carrying main circuit parts. 
It is in the last that we can find many oppertunities 
for sav ing copper. The second and third functional ele- 
ments have often been combined, using copper or brass 
bar and strap for a double function. It may be neces- 
sary to separate the functions and use steel for rigidity 
or strength and a minimum of copper in the form of 
shunts to carry current. Or, a composite structure may 
serve. Copper-clad steel is now available in many 
shapes other than wire and in several ratios of copper 
to steel. 


Still another suggestion is to let tl 


he temperature of 
bare current carrying parts go up. Instead of consider- 
ing a 30 deg. rise, why not double it? Using silver 


for contact surfaces will avoid oxidation dangers and 
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LLUSTRATING that it is possible to design acceptable 

transformers with a different balance between copper and 

iron. With greater volts per turn in the winding, iron 
required increases and copper decreases. 
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OPPER consumption has increased greatly since the 
last business depression and risen sharply in the last two 
years. The curve represents the experience of one user. 


the metal parts carrying current can almost sizzle with- 
out harm. Never mind if the life is shortened. Our 
ideas of normal life and costs must be changed. Costs, 
in terms of money, must be forgotten. The real bottle- 
necks are raw materials and the time (or labor) re- 
quired to turn out needed products. 

In a normally designed small transformer, maximum 
efficiency and most economical use of materials is ob- 
tained when the copper loss and iron loss are equal. 
General practice has followed a definite ratio between 
the weight of iron and copper. However, it is entirely 
possible to design acceptable transformers with a dif- 
ferent balance between copper and iron. There 1s, 
fortunately, a wide permissible band of adjustment be- 
tween these two materials. With fewer volts per turn 
in the winding, the total amount of copper goes up and 
the iron required goes down. ‘The reverse is also true. 
Over quite a range of volts per turn the total weight 
is nearly constant. Consequently, under present condi- 
tions, the designer should go as far up in volts per turn 
as is possible without upsetting too much the insulation, 
reactance, etc. Where efficiency is of secondary im- 
portance and a good grade of silicon sheet is available, 
still further reduction in copper can be made. 

Another subject to examine is the loading of trans- 
formers. At one time is was general practice to design 
for best performance at 100 per cent of rating. Most 
units operate at loads much less than full rating. In 
fact, in power distribution, 75 per cent average loading 
is common. If the unit was originally proportioned so 
that a certain permissible optimum copper loss was 
obtained at 100 per cent load, the loss at 75 per cent 
load would be less than optimum. It could be increased 
for that condition with a consequent saving in copper. 
Occasional overloads of short duration can be risked, 
especially if there is appreciable thermal mass or ca- 
pacity in the transformer. Study would probably show 
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that many small transformers have a larger capacity 
than necessary for new and closer standards of per- 
formance. Factors of safety for the unusual circum- 
stances may have to be revised. 


WHAT ABOUT “IRON MOTORS”? 


SN 


| weer de. motors usually see hard service. They 
) are frequently on mobile equipment—hoists, cranes, 
trucks, cars—or in unfavorable locations. Since they 
are often hot, class B insulation is common. Under 
normal conditions the emphasis is on lightweight con- 
struction and the tendency has been to use more active 
copper and less iron to attain this end. 

Now the trend is in the other direction—toward an 
“iron motor.” In place of teeth and slots of about 
equal dimensions in the armature, the slots are nar- 
rower than the teeth. The transfer of heat from coils 
to iron may be improved and more than overbalance the 
heat storage value of a “copper motor.” The mean 
length of turn for armature coils is reduced because 
with the same diameter, a shorter core is possible. 

What about the field? In an “iron motor” the main 
poles become more nearly square with little change in 
the mean length of turn. If there is any temperature 
margin, the field coils can be allowed to run hotter and 
reduce the copper section. On the interpoles, the num- 
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COMMUNICATIONS MAINTAINED 
WITH ALL FORCES 
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NE of the big contributions of the Electrical Way to the 

successful conduct of the war is sustained communication 

between individual combat units and their directive supervision. 

In fact, the variety of field communication developments has 

been most astonishing and radio manufacturers are busier upon 

things for war than they ever were on “‘things for people’’ in 
times of peace, 
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ponents for their efficient combat functioning. 


Here are some of the things that elec- 
tricity does 


Radio transmitter and receiver 


Intercommunication telephone 


Headlights and tail lights 
Spotlights 
Lights for 

Signalling 

Interior 

Instruments 


Engine performance gages 


Panels 


Gages for 
Water temperature 
Oil pressure 
Air pressure 
Fuel and oil quantity 


Horns 

Stop and trip time clock 
Engine starting 

Ignition 

Current supply 


Interior ventilation fan 


Power traverse for rotating turret 


Firing control 
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Typical electrical components of a tank: 


Motors 
Starters 
Generators 
Magnetos 
Batteries 

Push buttons 
Spark plugs 
Distributors 
Wire and cable 
Wiring harnesses 
Terminals 
Lamps 

Radio tubes 
Transformers 
Solenoids 
Condensers 
Relays 

Coils 

Fuses 


Circuit breakers 





bo, geeiineresen in importance only by the military plane, tanks 
depend largely upon electrical ways and electrical com- 





Resistors 
Disconnect plugs 


Ammeters, 
voltmeters 


Instruments 
Insulators 
Microphone 

Head sets 
Vibrator-inverters 
Voltage regulators 


Rheostats 








Being selected comments of the 


pertinent and timely by industry 


lud 2 Th8y Bay ime" month upon whatever may be 


CHARLES M. A. STINE, vice-president FE. I. du 
Pont de Nemours & Co. and its advisor on research 
and development (addressing the American Chemical 
Society )— 

“Under the pressures of war, chemical developments 
are proceeding so rapidly that the world of 1940 has 
already become an antiquity. The inconceivables of 
only two years ago are today’s realities. Aluminum 
production by the end of next year, for instance, will 
be seven times greater than it was in 1939 after 50 
years of development. So much progress has been 
made in finding better fuels for airplanes that the pe- 
troleum chemist now sees all existing motors as out 
of date, for fuels can now be made that go beyond 
the octane scale. 

“Since motor car production stopped, the shiny new 
models gathering dust in dealers’ storerooms have aged 
technically at least two decades. There will be sealed 


cooling systems, now used in aviation; weights may be 


Power will be up and fuels 
may yield 50 miles to the gallon. The newest and most 


half of what they are. 


versatile of plastics will be available after this war on 
a scale beyond all previous conceptions High-pressure 
synthesis of ammonia, one of the major chemical ex- 
ploits of the century, will have taken on an industrial 
status that in terms of new producing capacity may 
be comparable to the discovery of a sixth continent in 
time gone by. 

“And these are but one group of a hundred or more 
products stemming from this high-pressure synthesis 
which utilizes air, coal and water as its building blocks. 
We will have glass that 
will float, wood that won’t burn, and laminations ef 


is unbreakable and glass that 


plastics and wood that will compete with structural 
metals. 
wonder of pre-war days, is but a forerunner of many 


Hosiery derived from air, water and coal, a 


innovations from the same source, ranging from shoes 
that contain no leather and window screens that contain 
no wire, to machinery bearings that contain no metal. 
“Until a few years ago, magnesium was a struc- 
tural curiosity. Today almost half a ton of it, taken 
largely from sea water by a chemical process, goes 
into every fighting plane built. 
nation’s capacity for producing this lightest of all struc- 
tural metals will be more than double its aluminum out- 
put in 1939. 


with capacities for making plastics, 


After the war the 


1 
| 
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The nation will emerge from this war 


synthetic fibres, 
nitrates, hydrocarbons, high octane gasolines and liter 
ally scores of chemical and other raw materials on a 
scale that only two years ago was beyond our compre- 
hension. 

“More than a century was consumed in bringing the 
crude rubber production of the world up to a miliion 
tons a year. The United States alone is now under- 
taking to accomplish almost as mighty a feat in less 
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men or other well-known citizens 
and government authorities. 


than two years by the manufacture of chemical rubbers 
from petroleum, alcohol, coal and limestone. The Amer- 
ican aviation industry is establishing facilities for the 
manufacture in one year of almost double the number 
of airplanes it produced during the 37 years of its his- 
tory beginning with the Wright brothers at Kitty Hawk 
and culminating in the defense program. Today we 
produce to destroy but tomorrow we will produce to 
build.” 


PAUL V. McNUTT, chairman, War 


Commission 


Manpower 


“Current lay-offs in war production plants because 
of raw materials shortages and allied difficulties have 
not changed the over-all manpower problem. Any 
workers now being laid off will be needed at their old 
jobs or in new war jobs as soon as production prob- 
lems responsible have been worked out. In no sense 
can they be considered an addition to the total avail- 
able labor force. Any large-scale shifting of such work- 
ers to other areas of demand would only serve to con- 
fuse still further the already difficult labor recruitment 
and allocation problem. 

“Our expanding production requirements have not 
changed, nor has our expanding need for labor. The 
present situation only increases the necessity for greater 
production and for the fullest and most careful utiliza- 
tion of the workers we have. It is more important now 
than ever before to stop labor pirating and hoarding 
and to make certain that every individual capable of 
doing a job is given a chance to work.” 


DONALD M. NELSON, WPB Chairman (in his 
second war production report ) 

“The big job ahead of us right now 1s to bring our 
program into balance and make sure that we use our 
materials and facilities as wisely as possible. This is 
one of the principal tasks on which the WPB is en- 
gaged. We must make sure that we produce promptly 
those most important fighting weapons the services 
must have; but in addition we must speed up the slow 
items and slow down some of the fast ones so that 
the unbalance which now marks part of the program 
is brought into adjustment. 

“Continuing month-to-month increases in munitions 
he supply of some 
reflects the 
determination of the American people to overcome all 


production, despite difficulties in t 
raw materials and semi-finished products, 
obstacles. Available statistics show that plant shut- 
downs and stoppages so far are only sporadic, not 
\ny inference that the war effort as a whole 
is slowing down is unwarranted although difficulties in 
maintaining such large monthly increases will become 
This will 


general. 


greater as we approach maximum output. 
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Ohio Machine Tool Co. Dreadnaught 
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OUTSTANDING ENGINEERING-DESIGN JOBS 
ON ELECTRICALLY-ENERGIZED PRODUCTS 








Ohio Machine Tool Co. Dreadnaught 6T-60A Horizontal Boring, 
Drilling and Milling Machine. 


Close correlation of operations for multiple func- 


Horizontal boring, drill- 
tioning of component parts brought design prob- 


oe ing and millin arve 
lems of an unusual nature to successful solution in § ; ; = of large 
spite of enormous difficulties. machine units. 


What Jt Does: 


Six main functions, each in two directions, offered 
the basic control problem with necessity for close 
handling of actual travels. Large table, 72 x 144 in. 


permits handling of unusually big jobs but made 
any inflexible solution of control positioning 
factor wholly uapractical for this design. 


How It Does It: 


Multi-button, portable control station provides for 
operation of the rapid traverse of the head on the 
columh either up or down; operation of the rapid 
traverse feed on the feed spindle, either in or out; 
rapid traverse movement of the table either toward 
the operator or away from him; rapid traverse 
movement of the table saddle toward either the bar 
support or the column; starting and stopping of 
main motor and, operation of the magnetic clutch 


which controls the main drive. Separate motors 
provide for all rapid traverse movements. Elec- 
trical limit switches prevent mechanical damage 
that might be caused by over-travel and also regulate 
the depth of the spindle feed (the latter can be set 
to any desired depth by a simple adjustment). 
Clutch control permits both forward and reverse 
motions in either continuous running or jogging. 
All essential controls within the portable station. 


With What Electric Components? 


Motors, push-button stations, limit switches, mag- The 


latter offers direct current for the clutch 
netic clutch and built-in copper oxide rectifier. 


operation without special power supply provisions. 


see preceding page 
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mean increased planning. increased effort, and firm us¢ 


of the production controls and materials controls 
have been developed. 
“The war production effort has entered a new phase 
one in which more careful balancing of requirements 
will become increasingly important. For a long-range 
solution there must be a close, effective control of the 
flow of materials and a comprehensive system of pre 
duction control to make certain that the right materials 
get to the right places at the right time.” 
LEWIS B. HERSHEY, Major General U. S. Army, 
and Director of Selective Service 


“Manpower is a most important strate 


So 


today. léverv employer should make a 
ventory, appraisal and analysis of the manpower in his 
own plant as he would inventory his stock pile. In 
order to keep production going and at the same time 
: 1 


ustry shoul 


1 
l Li 


furnish men for the armed forces, in 


establish an orderly replacement program. 


‘There are not more than 60 million capable of ei 

fective productive effort. These men and women repre 
‘ ia ee a 

sent our total manpower available to win the war. The) 


must do everything that must be done in a total wat 


most important of all they must provide the men wl 


arrv the fight to the enemy on a multiude of fat 
flung frontiers. The rest of the population who mine 
raw materials and produce the weapons with whicl 


‘2 


it must be a self-disciplined team wot 


1 
} 
1 ik 


these men oO 
in unity Individual personal convenience, comfort o1 


pleasure and the leisurely replacement programs of the 


oF] 

I _ 

employer will have to be given progressively less con 
rets tougher and casualty lists 


< 
~ 


sideration as the war 
erow. When we hear of the big armies we are raising, 
we must all remember that it takes at least five met 
or women to produce what they eat, use, fight with and 
wear. With less than 60 million available those figures 


are worth deep consideration.’ 


REAVIS COX, chief, services programs branch, Of 
fice of Civilian Supply (before the American National 
Retail Jewelers Assn. ) 

“I personally do not regard materials shortages as 


altogether a bad sign. Let's concede that they indicat 
that we don’t have enough of a great many things to 
satisfy all the demands of war. We must also remem 
ber that they may be taken as an indication that we are 
rapidly moving into high gear in our production of 
goods for the bovs at the front. | personally should 
feel much more pessimistic if materials were plentiful 
now than I do because they are scarce and I hope that 
materials will continue to be searce even thoug! 
greatly increase their production, because only when 
they are hard to get will it mean that we are making 
the all-out effort we need to make 


What can you do to help? Basically vou have only 
+ “nO "1 +1 + ‘ . ‘ ] 
three kinds of hings to give up: materials, facilities 
and men. It is those three which are being pulled out 


ulled out ot your businesses direct \ or 
h: 


and will be p 
hat is the cause of the managerial dif 


indirectly 
feulties with which you are having to struggle from 
day to day. All of the things that are being done 
to business by the war agencies are being done because 
ot the careful judgment of the officials responsible for 


them, that they will contribute directly or indirectly 
to the pulling of men, facilities and materials from 
places where they contribute less, to places where they 
will contribute more to the effectiveness of the fighting 
at the front. The situation is grim and we may as well 


accept that fact and go on from there.” 


Mm. LL. TRUMBULL, research assistant, B. F. Good- 
rich Co., Akron (addressing the New York State 
Science Teachers Assn. ) 

‘The only immediate solution of the rubber shortage 
lies in fast production of synthetic material rather than 
in attempting to procure large quantities of natural 
rubber from vegetable sources. The government has 
embarked on a sound program of producing synthetic 


1 
| 


rubber. From this is going to come the primary an- 
swer to our need. 

“To grow rubber in this country in time to do any 
good we need plants from which it can be derived as 
an annual crop. Domestic plants which bear latex 
constitute a challenge to American ingenuity. Not 
that they alone can be expected to solve our problem, 
but because we need as much rubber as we can get 

; | 


and we want it available on this continent subject to 


our control. 


y within in- 


M. J. KANE, assistant director of training 
dustry, War Manpower Commission (in a talk before 
the industrial relations conference, National Assn. of 
Manufacturers ) 

“There is a greater need now for considering the 
training of supervisors than for war workers. More 
than one million supervisors are needed for the 15 
million workers who will ultimately be engaged in war 
production. Management must stop looking toward 
other sources to supply these men and begin training 
within their own organizations. 

‘Every effort must be made by management to 1m- 
press upon supervisory personnel that the day of the 
straw-boss is over. The supervisor naust be proficient 
as a trainer and must be a person who will have the 
initiative to make improvements in so-called long- 
established operation procedures. He must possess 
the qualities of leadership without use of his authority 
and he must be well qualified in handling human re- 
lations. 

“Industry is doing a grand job of production. Those 
few instances of apparent failure that crop up are due 
to the fact that at present industry in certain fields 
has not been able to gear itself for unpredictable quota 
demands made on it. There is a lag right now due to 
unequal distribution of new materials and component 
parts. When these difficulties are met, as they will be, 
\merican industry will be geared to produce in astound- 


ing 


g quantities.” 


MICHAEL W. STRAUSS, chief. War Production 
Drive Headquarters 

“Cornerstone of the War Production Drive 1s labor- 
management committees. Management and labor sat 
down at the conference table for the sole business of 


hearmotors Step-(p Power Availability Within 


HILE there is, but for the matter of actual hp. 


rating, no sharp line of demarcation between 

large motors (integral) and smaller ones (frac 
tional and decimal) it is convenient to discuss them 
with due regard for ratings. This is largely because of 
the character of the points of specification within the 
complete electrically-energized products 


that arise for 
large and small jobs. Again, 


this is particularly true 
of gearmotors and this review is restricted to fractionals 
and decimals, the integrals having been covered author 
itatively quite recently in these pages. 
In specifying gearmotors such factors as type of 
motor, rating and characteristics, frame and enclosure, 
type of reducer, dimensions, weight, gear ratio, mount 
ing, servicing, duty, finish, appearance, and competing 
devices, must all be considered. If the 


1 product design 
merely demands driven shaft speeds that are different 
from practical motor speeds there are a number of 


ways out,* but one notably successful solution calls 


for the proper specification of gearmotor unit 
Motor speeds (ac.) are, in general, restricted to 


those made available by the frequency 


ul 


poles that can be employed.t A further difficul 


*See “Drive Units That Provide Adjustable, Non-Motor 
Speeds.” February 1942. ‘When Specifying V 
September 1940 and “Fluid Drive Units L1 
and Work,” June 1940. 

tSee “When Motor Speeds Dominate the Product Design,” 
April 1942. 
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ber 1942. 


for motors with few poles the intervals between the 


obtainable speeds may become objectionably large 


Thus no speeds are obtainable between 3600 and 1800, 
or between 1800 and 1200, the latter pair of which are 
the synchronous speeds of the most widely used types 
of ac. motors. Here the speed increase differentials are 
100 per cent between the first pair and 50 per cent 
between the second. While lower speeds such as 900, 


720, 600, 514, 400, 300, etc., may be obtained by the 


the designs become 
more special; cost and weight become comparatively 


} 


use of a larger number of poles, 


high and performance is comparatively inferior. A 
similar situation exists with de. motors.$ With these. 
speeds of 1750 and 1140 are standard and agree with 
he corresponding ac. induction motor speeds. 


Lower 
speeds are more special. 


In the great majority of applications involving non- 
motor speeds, the speed ot the driven shaft will be 


lower than the motor speeds, while in some types of 


apparatus, such as centrifuges, the driven shaft speeds 


may be higher. It may therefore be necessary to in- 
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FFICIENCIES are also related to gear ratios. This 

chart repre ents a plotting of efficiency curves from 

catalog data of one maker of fractional hp. gear head 
motors from }40 to 34 hp. 


troduce between the motor shaft and the driven shaft 
some form of speed-altering mechanism. ‘The purpose 
of the gearmotor unit is to overcome any disadvantages 
of auxiliary and separate speed-changing mechanisms 
between the motor and the machine which it drives. 
With this type of motor, whether gear reduction or 


§ See “Which Control for the DC. Motor Drive?” Septem- 
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{ Small Space 
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Because a gearmotor is a motor-and-gear- 
reducer unit and because a relatively small 
motor can deliver more “workability” when 
the output shaft speed has thus been stepped- 
down, the gearmotor has gained a place of its 
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electrically-energized products. Larger 
horsepower units* have their special fields of 


' 
' 
‘ 
‘ 
‘ 
‘ 
' 
‘ 
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usefulness. Smaller ones, as herein described, : 
have been notable contributions to war pro- ; 
ducts of many kinds and for many services. } 
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gear increase, the entire combination may be treated as 
a unit where the output shaft runs at the speed desired 
regardless of the actual motor speed. It may therefore 
be treated as a low-speed or high-speed motor for built- 
in applications. When non-motor speeds are involved, 
most machines and appliances run below 1800 rpm. 
Thus, gear motors are generally referred to as speed- 
reducing and will be so designated herein even though 
they may deliver higher than motor speeds. The 
gearmotor is a very useful tool. A unified piece of 
equipment with definite advantages in weight, cost, and 


*See also “In Specifying Large Gearmotors,” ELectrical 
MANUFACTURING, January 1942. 


S° many possible combinations may be made of gear- 
motor factors that an all-but-infinite variety of gear, 
take-off, shaft, size, space and related features become 
possible. Here is how one maker has standardized on 
his own fractional hp. offerings. There still remain 
numerous mounting position and motor and enclosure 
diversities even within these basic forms. A—Single 
reduction gearhead motor in sizes down to 1/10 hp 
Ratios from 1 to 1 up to 6 to 1 in small steps. Mechanical 
efficiency as high as 98 per cent in some instances. B 
Double reduction type for sizes down to 4 hp. Ratios 
from 7 to 1 up to 36 to 1. Mechanical efficiency as high 
as 96 per cent. C—Triple reduction unit down to 4% 
hp. Ratios of 37 tol upto 140 tol. Gear head efficiercy 
may be as high as 95 per cent. D—Worm gear types 
offer relatively high reductions in a two-gear assembly 
but bring in right angle rather than parallel shaft takeoff. 
Definitely a sought-after feature in many instances. Hp. 
down to 1/10. Ratios from 8 to 1 to 72 to 1. Either 
worm or spiral gears are provided. Somewhat lowered 
mechanical efficiencies for this type. E—Combination 
type with parallel shaft and worm gear train. Ratios 
from 24 tc 1 to 432 to 1. 
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space savings. Specification of the most economical 
motors and motor speeds is permitted. The complete 
unit with its gearing occupies but little more space 
than standard motors of corresponding size and less 
space than that required for a low-speed motor without 
the gearing. 

Here are figures for extreme speed ratios, as listed 
by one manufacturer : 


Motorized Reducers Votorless Reducers 
Hp. 1725 rpm. 1140 rpm 1725rpm. 1140 rpm 
1/50 515.81-6198.80 to 1 Here the following 
1/30 8-8760 to 1 ratios to 1 may be 
1/20 4-2160 to 1 found 
1/10 96-1728 to 1 1 to 90. 96 to 8100 
1/8 2-300 to 1 6-450 to 1 66 to 8100, 13 to 
1/6 2-22680 to 1 6-450 to 1 292.5, 14.4 to 324, 
1/4 2-8100 to 1 2-450 to 1 13.6 to 315, 33 to 
1/3 4-8100 to 1 6.45-900 to 1-360, et« 
1/2 2-6120 to 1 6.45-940 to 1 
3/4 2-4500 to 1 6.45-940 to 1 


Gearmotors are also manufactured for much smaller 
ratings, which will here be called decimals rather than 
midget, flea-power or miniatures. All these terms lack 
the authority of standardization. Such motors, in sizes 
from 0.05 to 0.002 hp., are made in a wide variety of 
designs having both spur and worm gear combinations. 
They are employed where a constant speed and small 
power are needed. The decimal ratings are available 
for either ac. or dc., and a popular type employs a uni- 
versal motor which may be operated on either current. 
The universal motor has characteristics similar to those 
of the dc. series-wound motor and its speed is there- 
fore variable, decreasing as the torque increases. How- 
ever for many applications the load is sufficiently con- 
stant, as in the case of display tables and similar devices, 
to make the use of this type motor satisfactory. 

For integration within certain products where con 
stant speed is required, gearmotors are provided with 
a centrifugal governor control incorporated into the 
frame, and speed is maintained within one-half of one 
per cent for all reasonable changes of load, voltage or 
frequency. Governor controlled gearmotors are applied 
blueprinting machines, voltage regulators, etc. While 
these motors have universal, or series windings, their 


t 


to motion picture projectors and printing machines, 


operation on dec. is not recommended because of the 
destructive burning at the contacts. The addition of 
a fan helps to control the speed in the absence of a 
governor. 

For operating clocks, time controlled devices, and 
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NOME geared head motors are 


in- 
credibly compact. A 


These three 
forms offer ratios of 36 to 1 (single re- 
duction), 54 to 1 (double reduction 
and 269 to 1 (triple reduction) with 
spur gearing Motor assembly thick- 
ness from 314 to 4% in. Full load hp 
0.0028 to 0.018. Planetary types are 
also available. B—Some of the smaller 
models are enclosed without loss of 


Space-Saving features 


B 





other applications where an exact speed is necessary, 


decimals of the synchronous type are available. Oper- 
ating on 60 cycle service at 1800 rpm. these motors 
may have such output speeds as 100, +42 or one rpm. 
When equipped with a 3600 rpm. motor similar output 
speeds are available. Decimal motors are also made 
with two shaft extensions which have output speeds 
of nine and 36 rpm. In applications where but one of 
the speeds is necessary the other extension is cut off. 
Small shaded-pole motors with two, four and six poles 
in ratings from Moo to %e hp. are available. Also 
small split-phase reactor motors. 

except for rheostats or adjustable-ratio transformers, 
adjustable speeds for ac. motors are obtainable only 
with considerable complication and cost. Such equip- 
ment is available for larger sizes, but has not been 
developed for fractionals. Adjustable-speed polyphase 
commutator motors with shunt, series or compound 





N interesting type developed especially for quick 
response service (abrupt starts and stops It 


includes an electro-magnetic clutch 
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speed-torque characteristics have been built but are not 
generally available except in the smaller integral hp. 
nan The cost is roughly three times that of a 
standard induction motor. In the single-phase field, 
a number of “constant” speed commutator types have 
heen developed. However, many small motors of the 
ac. series and simple repulsion types are in use. In 
these the speed falls off as the torque increases. The 
speed may be controlled by varying the voltage with a 
series resistance or tapped transformer. The repulsion 
motor may be reversed by shifting the brushes; its 


speed can also be regulated by this means. 
WHICH TYPE OF GEARMOTOR? 


RACTIONAL hp. sizes of gearmotors, including 
fF ratings of yo to 7% hp. are made with both spur 
and worm gear reductions; the latter is the most gener- 
ally specified. Motors of these combinations are pro- 
vided for operation on either ac. or de., the latter 
employing three phase, when available, for sizes from 
1g hp. up, or single-phase motors usually of the split- 
phase capacitor or repulsion-start induction type. For 
gearing the most common are the worm and spur gear 
parallel shaft types. With these reducers one or two 
stages of reduction can be obtained, depending upon the 
total ratio needed. The two-stage reducer is frequently 
built with helical gears for quietness and smooth opera- 
tion. Other popular reducers are the differential, and 
the planetary. These are compact and require less 
overall space but contain more parts. Tor example, a 
parallel shaft spur gear reducer with two gears, two 
shafts and four bearings in a single reduction would 
compare with a planetary unit containing five gears, 
five shafts and 10 bearings. 

The three types of reducers so far discussed are used 
when motor and driven load shafts are parallel. If 
shaft axes are horizontal, a horizontal gear motor would 
If the drive 
shaft is at right angles to the motor axis, a right-angle 
gearmotor is called for which may be of either the 
worm or bevel gear types, the former being the more 


be used; if vertical, a vertical gearmotor. 


common. 

There are two general types of single-unit gearmotor, 
distinguished by the method in which the reduction 
gearing is mounted with relation to the motor. 
type the gearing is contained in a gear head provided 
with feet or a supporting bracket to which the motor 
is attached. 


In one 


In the second type the gear head is sup- 
ported by the motor frame. In both, the entire unit 1s 
strictly integral. 

Here are some of the more important electrical and 
mechanical factors to be considered by the specifier. 
Mechanically the position of the output shaft with re 
spect to the motor shaft may be in any one of three 
locations. The output shaft may extend from the gear 
head as a continuation of the motor shaft, thus forming 
a concentric assembly ; or it may take a position parallel 
to the motor shaft but in another plane, thus constitut- 
ing an offset assembly; or it may be in a plane at 
right angles to the motor shaft as in the case of worm, 
bevel or miter gearing. The simplest gearmotor is 
that used for comparatively small speed reductions, 


* See “Adjustable Speed Motors Enter New Era,” May 1940 
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usually not exceeding 8 to 1. 


This type consists of a 
head casing which provides a bearing, or bearings, 
for the output shaft; a spur pinion on the motor shaft; 
and a driven gear of the desired ratio on the output 
shaft. This is necessarily offset construction, but the 
gear-carrying head is so attached to the motor frame 
that it may be swung around at will in order that the 
output shaft may be above, below, at right or at left 
of motor shaft. This type is termed a single-reduction 
gearmotor since but one set of gears is employed 
to effect the speed change. 

It often happens that although only a single gear 
reduction is required, a concentric arrangement of the 
motor and output shafts is necessary. In such cases, 
planetary or differential gearing is employed. The 
planetary arrangement consists of a motor pinion 
around which are three evenly spaced intermediate, or 
planet, gears which revolve on three spindles fixed to 
a plate mounted on the inner end of the output shaft. 
These intermediate pinions mesh on their outer perim- 
eters with a fixed annular gear mounted on the gear 
head. When the driving pinion of the motor revolves, 
the planet gears revolve on their respective shafts and 
also bodily around the motor pinion, transmitting a 
slow motion to the output shaft. Thus a ratio up to 
at least 12 to 1 may be obtained and this is as great as 
customarily obtained with a single set of spur gears, 
vet the output shaft is carried axially in line with the 
motor shaft. 

By the employment of double planetary gearing a 
further reduction up to about 25 to 1 may be obtained. 
This reduction may be still further increased by the use 
of compound planetary gearing to secure a total speed 
decrease as high as 140 to 1. The construction of dif- 
ferential reducers is somewhat similar, except that on 

Continued on p. 208) 
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HE mechanical efficiency of a worm gear unit 

varies inversely with the helix angle; approaching 
a maximum at 25 deg. and zero at less than 1 deg., as 
shown in the accompanying chart. Worm and worm 
gear units are non-reversible when the helix angle is 
smaller than the angle of friction. At less than 3 deg. 
uch gears are self-locking under all conditions 
Between 3 and 6 deg. they self-lock under most normal 
conditions. Between 6 and 9 deg. they are non-lock- 
ing, in general, but above 9 deg. they may be con- 

sidered definitely non-locking. 
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CONTROLLED TEMPERATURES 





(Continued from p. 111 


be actuated by heaters so that they respond to the 1 
tensity of the current flowing through the motor wind 
ings. Others respond to the changes in ambient tem 
perature within the motor frame. 


Most of the bimetallic thermostats, having opened 


6 


the circuit in response to an overload, automatically 
reset as soon as conditions are again safe for motor 
operation. This corresponds to an overload release in 
that it cuts out the motor and causes it to stop. Upon 
cooling of the strip, and restoration of the circuit, the 
motor will resume operation. There is also the manual 
reset type. Having once opened the circuit and stopped 


. 
Ce Tt 
Ce ed 


the motor, the circuit is held open until reset by hand, 
; tie eat 


after which the motor functions normally until the 





device is again tripped by excessive current. This 
constitutes a true overload protection. Indicating recorder for potentiometer pyrometer 
Thermal switches may be provided with three term 


inals which make possible circuit combinations (a) 


through the bimetal only, (b) through both bimetal and or an incompressible air- and gas-free liquid which 
contacts, or (c) through the contacts only. transmits to the bellows any change caused by the ex- 
Bellows type thermostat. The bulb and bellows type pansion or contraction of the contents of the bulb. 
consists essentially of four elements: bulb, connection While most of the thermostats of this type are provided 
tubing or capillary, expansible bellows, and control with electrical switches connected to motors, heaters, 
switch. In application, the switch and adjusting mech etc., they are also made for the control, by pneumatic 
anism are mounted, in suitable casing, outside of the operation, of diaphragm valves. On some types the 
space or liquid under heat control, while the bulb 1s switch is snap action and others it is mercury, accord- 
placed within the regulated space or liquid. The bel Ing to requirements. 
lows, also contained within the switch casing, 1s con Bellows and bulb thermostats are employed for the 
nected at one end with the bulb, through the tube, and control of both heat and cold. In refrigeration the bulb 
at the other with the control switch. Expansion and is placed within the refrigerated space and connected 
contraction of the bellows causes the switch to open or to the bellows and switch mechanism by the flexible 
close the circuit in response to variations of tempera tube, thus permitting its location at any point conven- 
ture at the location of the bulb. ient for observation. Small refrigerator thermostats 
The integration of the bulb, tube and bellows con are made for the domestic refrigerator and in addition 
stitutes the “hydraulic” system. Although referred to to the usual ‘‘on” and “off” control points, they also 
by many manufacturers as hydraulic, the actuating ele- have “defrost” settings. 
ment, with which the system is filled, may be mercury - In another variety of the bellows type thermostats, 
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“old Motor switch closed Norma! running. both bimeta! Approaching dangerous Switch just opened motor cooling 
ree Triana cae temperature. Both bimetal blades 


flexed switch about to open 





LTA OW a motor protec- 

Yip), tive thermostat of 

the straight bimetallic 

strip type works: (A) 

automatic resetting; (B 
manual resetting. 


Switch has just opened on stalled Switch has just’ opened on stalled 


OO MLS Ce meee) COMER ame) Tas cols MEL eLeeL am C IS MEO LSI MD iia rie) 
(hairpin) bimetal flexed flexed lower much more than at 4 
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WHERE ENGINEERS 
AND DESIGNERS 
HAVE EXCELLED 
IN SOME WAR- 

TIME PRODUCTS 


Snyder Tool Engineering Co., Special Drilling Machine. 
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Snyder Tool & Engineering Co., Special Drilling Machine. 


Drilling oil holes diago- 
Greatly increased drilling production through nally through the trun- 


closely sequenced operations and co-ordinated 3 £ d ; 
electrical and hydraulic features. Semi-automatic. mons OF a reduction gear 
carrier ring. 


What Jt Does: 


Increases production 700 per cent over what machine will shut itself off automatically by means 
might be normally expected by customary tool- of limit switches mounted on each spindle. After 
shop methods upon a specific and highly specialized replacing the defective tool, the operator can pick 
machining operation. Provides automatic cycle of up the work cycle at the point where it was inter- 
20 indexes for each part machined. Work cycle rupted and let the machine finish the part. Opera- 
is semi-automatic. After loading and manual tion consists of drilling 40 holes, .078 in. diam., 
clamping of the work piece the cycle is started and two holes in each pass in the automatic indexing 
proceeds until work is finished. In case of tool fixture. Major economy, of 1600 holes per drill, 
breakage or if an extremely dull tool is used, the effected through the uniformity of drill feed. 


How It Does Iz: 


Machine consists of three main parts; fixture table is a combination of hydraulic cylinders operating 
and index mechanism and the two, two-spindle, hy- in conjunction with the Geneva index mechanism. 
draulically-operated drill units. Index mechanism Constant velocity cylinders offer shockless rotation. 


With What Electrical Components? 


Electric motor drive through v-belts for hydraulic ing part of automatic cycle upon which machine is 
supply. Electrical control with tell-tale dial indicat- operating. Limit switches mounted on each spindle. 


(see preceding page) 
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PIONEER producer of magnesium and developer of the 
techniques for the fabrication of this lightest of struc- 
tural metals, Dow has accumulated twenty years of 
service data. It is on this great bank of experience that 
designers draw in their use of magnesium for the con- 
struction of aircraft and other wartime equipment. 


TRADE . ‘ 2 
<> THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 
MARK 


CoIUM 


The Lightest Structural Metal . . . One-third Lighter Than Any Other in Common Use 
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bellows, filled with non-volatile incompressible liquid, 
without capillary tube, furnish a temperature respon 
sive force for actuation of the switch controlling the 
circuit. Such devices are designed for wall mounting 
and are self-contained. When desired as an insertion 
device, the bellows is introduced into a stem projecting 
from the back of the instrument. Such thermostats 
are applicable to temperatures up to 600 deg. F and 
will maintain with accuracy a temperature differential 
of 1% deg. F. 


hp. capacity may be operated by this 


Solenoids and motors up to one-half 
hermostat di 
rectly while, above this rating, a relay should be used. 
Differential expansion type thermostats. Consist 
of an inner stem, having a small coefficient of expan- 
sion, enclosed in a tube of greater expansion coefficient. 
The inner rod is connected to a snap or mercury switch 
in the body of the thermostat and is rigidly fastened to 
the bottom of the outer tube. 
heat, the outer tube expands to a greater extent than 


Upon application of 


the inner rod, thereby pulling the rod downward and 
causing it to operate the cut-off switch. The oute1 
tube is usually made of aluminum or chrome nickel 
alloy resistant to both heat and corrosion. Other al 
loys are used to meet special conditions. Since neither 
liquid nor gas is employed as the actuating medium, 
there can be no leakage from the system. 

Such thermostats are for use with temperatures rang 
ing from minus 100 deg. F. to plus 1400 deg. F. Spe- 
cial tubes can be made for temperatures as high as 1800 
deg. F. The operating differentials, which may vary 
from +% deg. to +25 deg., will depend upon the length 
of the tube exposed to the changing temperature since 
the differentials vary inversely with the length of the 
tubes. These thermostats can be made normally open, 
to close circuit on rise of temperature ; normally closed, 
to open circuit on rise in temperature; or double-act 
ing for use on three-wire circuit. 

Another form which depends for functioning on the 
difference in expansion of two metals is the cartridge 
type. It is used for many industrial applications such 
as block and plate heating, immersion and submersion 
control of the temperature of liquids and such materi- 
als as wax and glue which take liquid form when 
heated. The thermal operating elements are contained 
in a casing of expanding metal, about % or 3% in. 
diam., with a block or hexagonal head for use in mount- 
with plain 
head and leads for applications similar to those of cart 
ridge heating units. The contacts are permanently 
sealed within the shell to prevent the entrance of dirt 
or dust and to prevent tampering. When used for im 


ing in a tank or plate. It is also supplied 
T 


mersion, the leads which come out of the top of the 
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ISC type thermostats 
of the motor-protec- 
tive type. A—With disc 
in place B—Disc re- 


moved. C—Cross section 


Bat Taper id 


casing must not be below the surtace of the liquid 

which the cartridge is immersed. When necessary 
that the thermostat be placed lower in the liquid, the 
top of the cartridge 1S provided with an offset casing 
through which the leads are brought out to any desired 


h. 


lengt 
he thermal expanding element is in the outer shell 


2 
7 
while the contacts are mounted on biconcave, non-ex 
panding members of thermally inert metal which holds 
them in firm contact when closed. When the shell is 
expanded, these contacts are forcibly pulled apart at a 
predetermined setting. This action is reversed for the 
inverse type. The movement of the contacts comes un 
der the classification of slow-break, but their separation 
is approximately 20 times the lineal expansion of the 
thermo-responsive outer shell so that the break is defi- 
nite with minute changes in temperature. The posi- 
tive, slow, vibrationless break is considered preferable 
for ac. applications. 

Mercury expansion type thermostat. [or precision 
control of many kinds of heating applications, such as 
calibrating baths, ovens, incubators, cold baths, as well 
as for the sensitivity needed for laboratory work, a 
thermostat is employed which is similar in operation to 
the conventional thermometer. 


by the use of a large mercury bulb together with a 


Sensitivity is secured 


comparatively fine capillary. Two platinum contacts 
are sealed into the capillary stem at the proper points 


so that the column of mercury rising in the stem will 


ao 
1g 





Simplified, open type of thermo- 
stat for built-in specification 
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If your product is subject to 
vibration, Jiggling Jerry is mot 
your man. Stay-put Phil, the one 
with the Phillips recessed head, 
is your best choice for a depend- 
able grip. It can be set up tighter, 
and it will stay tight, despite 
vibration. 

Then, too, the Phillips Re- 
cessed Head Screw gives you 
savings in assembly cost. The 
screw Clings to the driver — the 


Ge Tile ey Corus Phillips 


WOOD SCREWS’ e 


JIGGLING JERRY 


Added up, this often means an average 50% SAVING IN ASSEMBLY COSTS 


MACHINE SCREWS’-  e 
SPECIAL THREAD-CUTTING SCREWS a 


Which is Your Choice ...to Keep a Fastening TIGHT? 





QR STAY- 





driver is self-centering in the 
recess — so the assembly man, 
with one hand free to hold the 
product, can work faster. He 
drives straight and sure — how- 
ever awkward the position. 
Power drivers can be freely 
used where, with slotted screws, 
it would be necessary 
drive tiresomely by hand in 
order to avoid 
accidents. 


to 


screwdriver 
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SHEET METAL SCREWS’ e 


PUT PHIL? 





nillips 

“and eee iba and 
screws 4° “petter-look- 
stronger eco- 




























Order stronger, cost-cutting Phillips from any of these sources 
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American Screw Co., Providence, R. I. 

The Bristol Co., Waterbury, Conn. 

Central Screw Co., Chicago, Ill. 

Chandler Products Corp., Cleveland, Ohio 
Continental Screw Co., New Bedford, Mass. 


The Corbin Screw Corp., New Britain, Conn. 

International Screw Co., Detroit, Mich. 

The Lamson & Sessions Co., Cleveland, Ohio 

The National Screw & Mfg. Co., Cleveland, Ohio 
Whitney Screw Corp., Nashua, N.H. 


DESIGN NUMBER 


New England Screw Co., Keene, N.H. 


The Charles Parker Co., Meriden, Conn. 


Parker-Kalon Corp., New York, N.Y. 

Pawtucket Screw Co., Pawtucket, R.1. 

Pheoll Manufacturing Co., Chicago, Ill. 

Russell, Burdsall & Ward Bolt & Nut Co., Port Chester, N.Y. 
Scovill Manufacturing Co., Waterbury, Conn. 

Shakeproof Inc., Chicago, Il. 

The Southington Hardware Mfg. Co., Southington, Cona. 










































Screws 


STOVE BOLTS 
SCREWS WITH LOCK WASHERS 
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make contact at the desired closing point. The cur 
rent-carrying element is therefore the small column of 
mercury which makes necessary the use of a supersen 
sitive relay for the operation of any of the devices con 
trolled. The operating points may be permanently 
sealed into the stem, thus rendering the thermostat 
non-adjustable, or it may be made so that the amount 
of mercury in the tube can be adjusted to any height 
required. Such thermostats are made in working 
ranges from minus 30 deg. F. up to plus 500 deg. I 
The sensitivity of the various makes is in the nature otf 
+0.1 degree to £0.02 degree. 

Pyrometers. For the control of high temperatures, as 
encountered in furnaces, ovens, kilns and various melt 
ing and high-heating devices, pyrometers are used. In 
addition to temperature control, pyrometers are used 
for indicating and recording the temperatures of the 
heat-generating sources. Operating element of the 
pyrometer is the thermocouple. This is exposed to the 
heat and, by potentiometer connections or electronic 
tubes, translates the temperature into Fahrenheit or 
Centigrade degrees. 

Thermocouples. In a typical thermocouple, two dis- 
similar wires, in insulators, are united at one end to 
form a measuring junction and terminate at the other 
end in a connector from which lead wires run to a 
measuring instrument. The couple is usually enclosed 
within a metal or ceramic protecting tube. In such a 
couple an electromotive force is developed related to 
the temperature difference between the two points 
known as the reference junction, the temperature of 
which is held constant, and the changes in electromo 
tive force in the temperature of the measuring junction. 
Wires used are of various compositions and are usu- 
ally divided into two classes: “base-metal” and “noble- 
metal” couples. Typical base-metal wire compositions 
are: iron and constantan, chromium and aluminum al- 
loys, copper and constantan; used for temperatures as 
high as 2600 deg. F. Noble-metal analyses are: plati- 
num and platinum-10 per cent rhodium, and platinum- 
13 per cent rhodium, used for measuring temperatures 
as high as 3000 deg. F. Leads for the connection of 
couples to instruments are of the same material as the 
couples or of materials having essentially the same re 
lationship. 

Potentiometer operation. [n this method of measur 
ing temperatures, a potentiometer balances the thermo 
couple electromotive force against a standardized po- 
tential drop. Unbalance through the galvanometer, by 
engagement of its pointer with the motor-driven bal- 
ancing mechanism, causes the mechanism to turn a 
rotating slide wire until balance is restored. When 
this is effected, current ceases to flow, the galvanometer 
returns to its zero point and its pointer disengages. 
Actuated directly from the slide wire, any index, pen 
or printing wheel which the instrument may carry now 
stands at the new position showing the change in tem- 
perature. Mounted directly on the shaft carrying the 
slidewire are discs through which the instrument regu- 
lates external signals, or controls. 

Some of the instruments operated by this mechanism 
may simply indicate the temperature changes and ad- 
just the heat-control mechanism accordingly. More 
frequently they record the same on a chart of the round 
or strip type as well as providing heat control 
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thermostats 
for built-in speci 
fication within 
smaller products 
A—Where selec 
tive temperatures 
within a fixed 
range are needed 
B—Adjustable, 
but infrequently 
changed. C—For 
somewhat higher 
temperatures, 
non-adjustable 
D—Another disc 

type. 





D 





Electronic principle. Governed by a change of the 
frequency of an oscillating current flowing between two 
coils mounted on a temperature setting lever and the 
interruption of its flow by a metal flag carried on a 
temperature indicating pointer arm. When a change 
in temperature causes the flag to pass between the two 
coils, it produces a change in frequency which operates 
to de-energize a solenoid coil and open the contacts of 
a relay. Such an instrument, by the operation of the 
relay, is used with fuel valves, ete. 

In another form, the pointer of the indicating pyro- 
meter carries a small vane and a pair of vanes is at- 
tached to an adjustable target. These vanes form the 
condenser of the circuit. When the pointer and target 
vanes interleave, as the result of a rise in temperature 
of the thermocouple, a circuit change is produced which, 
in turn, operates a power relay by which electric cur 
rent is shut off, or the flow of fuel to the furnace is 
stopped. When a drop in temperature of the thermo- 
couple disengages the pointer and target vanes, the 
power or fuel flow is resumed. 

In these controllers there is no physical contact be- 
tween the governing vanes, and the instruments may 
be built with such sensitivity that a displacement of the 


‘Continued on p 206 
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A century of service through peace and war—1in good times 





and bad —Rvyerson has served the electrical manufacturing 
industries of America. Ten Ryerson Plants are strategical- 
ly located for prompt, dependable steel-service. Our steel Partial List of 
Ryerson Steels 


stocks, which normally contain over 11,000 different kinds, 
Bars—Plates 


shapes and sizes, have been greatly reduced by the demands Ciateaihe 
of the war. However, our remaining stocks are offered in Sheets—Strip 
, Alloy and Tool Steels 
accordance with the Government Priority Plan. We are Sesinless Stee! 
always glad to work with vou and offer our help in the most Tubing ; 
Reinforcing Bars 
effective application and fabrication of all steel products. Welding Rod 


JOSEPH T. RYERSON & SON, INC. + CHICACO + MILWAUKEE= DETROIT ST. LOUIS» BOSTON + BUFFALO + CINCINNATI + CLEVELAND « JERSEY CITY » PHILADELPHIA 
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W ASHINGTON SAYS 


(Continued from p. 115 


f 
gress as part of the program for Federal generating 
projects, are being reduced to low ratings or are being 
held to their present low rated or non-rated status. 

Projects given the higher priorities are designed to 
assure supply for war and indirect war production as 
now planned with a small margin of capacity to pro 
vide for possible additional war production. It was 
emphasized that the reduction in the utility expansion 
program has substantially enhanced the probability of 
widespread curtailment in use of electricity for civilian 
purposes, especially during 1943 and thereafter. Civilian 
inconvenience and sacrifice must be expected, it was 
stated. 


One Million Tons 1943 Synthetic Rubber Rate. 
In the first comprehensive statement on the subject to 
be issued by the War Production Board, Professor Al- 
bert L. Elder, chief industrial analyst for the agency, 
has indicated, at a meeting of the American Chemical 
Society, that by November, 1943, synthetic rubber at 





the rate of one million short tons a year will be pouring 
out of great plants now being built. Buna S is the type 
of synthetic decided on as most suitable; this is com- 
posed of 75 per cent butadiene and the rest styrene. 
also a synthetic. . 

Detailed monthly production schedules of butadiene 
to October 1943 were revealed. At the end of the 
latter month, production will hit the annual rate of 
717,800 short tons. This is enough butadiene to yield. 
when combined with styrene, synthetic rubber at the 
rate of one million short tons per year. 

Synthetic rubber production in 1943 will be 325,000 
short tons. The engineering and draft work for the 
million-ton-a-year plants is about 80 per cent com- 
pleted and commitments have been made for 40 per 
cent of the material. But the surface is only scratched, 
declared Dr. Elder. It is conceivable, he said, that 
plant equipment will be greatly simplified ; low molecular 
weight butadiene polymers may be formed and used, 
less pure butadiene may be required, separations sim- 
plified, handling costs reduced and the final synthetic 
rubber greatly improved. The production of styrene, 
it was reported, will keep pace with the planned pro- 
duction of butadiene. 

“The momentary confusion in the production of buta- 
diene is the natural result of the creative genius of the 





ONE OF OUR READERS 44 the man... 


who knows how to write clearly, concisely, interestingly 


and accurately 


who is a graduate Electrical or Mechanical Engineer 


who finds that his present job may soon be a war casualty 


who is not likely to be called by Uncle Sam 


who would like to tackle editorial work 


who may, or may not, have had editorial experience. 


ELECTRICAL MANUFACTURING is looking for just that man. If 


you qualify, drop a note to Editor Searles and tell him, with details, 


that you think so. 


Replies confidential, of course. 


E. R. Searles, Editor. 
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1250 Sixth Ave. 


New York, N. Y. 
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How about taking another sock at the Axis—aside 
from the healthy punches you're delivering with war 
production? Round up all the iron and steel that it’s 
not absolutely essential to keep. Do it both at the 
plant and at home. Then turn it in for scrap, even 
if some of it hurts! 

In plain words, here’s the picture. Steel producers 
are going to need several million more tons of scrap 
this year than ever before. If we don’t get it, you 
won't get enough vew steel; and if you’re pinched, 
it’s the boys on the fronts who will suffer. @ It can 
be either a vicious or victorious circle. W7/l you 
do your share—and more—to make it the latter? 


Atbgheny fiailins 


STEEL CORPORATION 


GENERAL OFFICES: PITTSBURGH, PENNSYLVANIA 


STEEL- MAKERS TO THE ELECTRICAL INDUSTRY 


BBP 5k RE ANNAN REE: RR I SS A Nc 
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scientists. If we had but one method for the produc- 
tion of butadiene, then we would have to use that 
method,” stated Dr. Elder. 


WPB Gets Tough With Copper Hoarders. An- 
other indication of WPB’s new “get tough” policy is 
seen in the Copper Recovery Corporation’s recent warn- 
ing to holders of idle and excessive inventories of copper 
who have refused to sell or dispose of their holdings. 
Where necessary, these holdings will be requisitioned 
for allocation to war plants and the matter of prices to 
be paid for the copper will be left for future negotiation. 
Of the 111 million pounds of idle and excessive inven- 
tories of copper and copper base alloys reported by 
14,000 firms during the first eight weeks’ activity of 
the Copper Recovery Corp., some 30 million pounds 
were held by firms unwilling to sell at the government’s 
price. These facts were revealed by E. A. Tupper, 
chief of the Inventory and Requisitioning Branch. 

Drawing on the experience of the branch with alum- 
inum, Mr. Tupper said he was confident that the reluc- 
tant one-third of the companies would, when the govern 
ment’s need was explained to them, agree to sell. In 
aluminum, between 30 and 40 per cent of the 1600 
companies originally approached had at first been un- 
willing to sell their inventories as requested. On ex- 
planation, all but 60 agreed at once to make the sale. 
Of these the stocks of 12 had been requisitioned and 
most of the remaining 48 were expected to volunteer 
their inventories. 

Allocation of copper and base alloys to war industry 
from idle and excess inventories for the last weeks of 
September was expected to reach a rate of nine million 
pounds a week. Mr. Tupper emphasized the fact that 
many war plants which otherwise might have shut 
down, had been able in a matter of hours to obtain 
nearby sources of desperately needed materials by 
contacting their nearest district office of WPB which in 
turn cleared the request with the unit of the Copper 
Branch, established in the offices of the Copper Re 
covery Corp. 


Electrolytic Tinplate To Cut Tin Use. The use of 
electrolytic tinplate and bonderized black plate in place 
of the more common hot dipped tinplate is expected 
to cut in half the demand for tin for cans. This is part 
of a program WPB has under way to bring about 
maximum conservation of our limited tin supplies. The 
program is designed to save 10,500 long tons of tin 
per year. Electrolytic tinplate has been in limited 
use for several years, mostly for dry-packed products. 
The production process is a deposit of pure tin on steel 
black plate by electrolysis, similar to nickel or chrom- 
ium plating. Experience has proved that electrolytic 
tinplate can be made with as little tin as 0.1 pound per 
base box, contrasted with 1.5 pounds of tin in hot dipped 
plate. 


Smaller Plants To Get War Work. With the estab- 
lishment of the Smaller War Plants Division under the 
chairmanship of Lou E. Holland who is also chairman 
of the two-months old Smaller War Plants Corp., WPB 
now has the machinery set up to provide the widest 
possible spread of war work to smaller manufacturing 





plants. In each of the 12 WPB regional field offices. 
Mr. Holland will install an assistant regional director 
as his direct representative; they will be in charge of 
field officers in 127 branch offices. These men will be 
practical engineers preferably with long machine-shop 
and production experience. They will solicit subcon- 
tracts from prime contractors; guide subcontractors in 
their applications for subcontracts and in the execution 
of them. In other ways, perhaps through a grouping 
of facilities, the Holland appointees will make it pos- 
sible for small manufacturers to obtain prime contracts. 

The plan emphasizes decentralization. Also, as Mr. 
Holland pointed out, “It should always be kept in mind 
that neither WPB nor the Smaller War Plants Corp. 
can purchase a nickel’s worth of war goods. We are a 
production agency and our customer is Uncle Sam. 1] 
have obtained the promise of genuine co-operation from 
U.S. buying agencies and we are going to provide prac- 
tical help for the smaller fellows in going after contracts 
and in executing them in a satisfactory manner.” 


75 Per Cent Steel Output to War Use. More than 
75 per cent of the nation’s steel output of 5,300,000 tons 
a month is now going into direct war use and the re- 
mainder into such essential industries as railroads, ma- 
chinery manufacture, and the like. Eighty per cent is 
being delivered on ratings of A-l-a or higher. The 
present output represents finished steel products, a re- 
duction of approximately 30 per cent from ingot pro- 
duction of more than seven million tons. The residue 
goes back into the furnaces in the form of scrap. Cur- 
rent steel production far exceeds that of the Axis na- 
tions. The United Nations last year controlled more 
than 65 per cent of the world’s steel output. 

Yet despite these statistics, the production picture is 
not entirely clear, stated WPB, for we must make our 
five million tons of steel a month fit a demand of about 
nine million. This “lack of balance” the board ex- 
plained, is caused by (1) the ingenuity of American in- 
dustry in turning out implements of war, “we have a 
capacity to chew up steel faster than we can make it” 
(2) steel making capacity cannot be expanded as rap- 
idly as the plants which consume steel; (3) the need of 
big steel users to receive a substantial quantity of steel 
some time in advance of its use. 


Treasury’s “Free” Silver In the War. All the 
U. S. Treasury’s “free” silver—that held in excess of 
currency requirements—has either been loaned to war 
industry or commitments have been made for its use. 
Further, because of heavily increased demands, domes- 
tic newly mined silver soon may be brought under the 
same rigid controls now covering foreign silver. Some 
of the Treasury’s free silver is being used for bus bars 
and other non-consumptive uses in war plants as a 
substitute for copper in conducting current. Under 
present arrangements the silver will be returned to the 
Treasury after the end of the war. Among present 
essential consumptive uses of silver are as brazing alloys 
and as a substitute for tin in solder and in airplane engine 
bearings. The bulk of this demand is now being met 
by imports. 


Government’s Manpower Regulated. September 15 
the War Manpower Commission announced a new sys- 
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The Axis is getting the axe of America’s war 
production. 


Production that begins in thousands of factories 
with a 7-inch drawing pencil — A. W. Faber’s 
WINNER Techno-TONE, America’s standard of 
excellence. 


Seven inches of polished cedar wood encasing 
precision milled and refined graphite—but what 
a punch it packs when translating the genius of 
engineers, designers and draftsmen into ships and 
tanks and planes. 


If you are a pencil craftsman you owe it to 
yourself to get acquainted with WINNER Techno- 
TONE. We'll gladly send you a FREE sample of 
your favorite degree. 

@ Companion Pencil—WINNER Thin Colored Checking—Superb 
colors and strength. Choicest for all prints: 2381 Red; 2382 


Blue; 2383 Green; 2385D Yellow; 2437D Orange. 10¢ each. 
$1.00 dozen. Would vou like a sample? 


@ WINNER Techno-TONE is available in 17 scientifically graded 
tones—vuB to 9H. Polished rich green. Packed in metal box. 
Made in U. S.A. 


Write Dept. EM-10, A.W. Faker, Inc., Newark, N. J. 


WINNER Z/--1one 


DRAWING PENCIL 


13¢ each 2 for 25¢ $1.25 dozen 


At all Drawing and Artists Material dealers and leading Stationers. 


ie NEWARK. 
Che N. I. 
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tem established to control and regulate transfers of 


government employees. It is well worth study for it 
may set a pattern for the commission’s regulation of 
manpower in war industries—which seems inevitable. 
The procedure, which will be handled by the Civil 
Service Commission on instructions from the War 
Manpower Commission, makes it possible for an em- 
ployee to be transferred without his consent from one 
agency to another and to be transferred to a job in 
private industry if he consents. The latter condition is 
imposed because as yet authority is lacking to transfer 
a man out of the government’s employ. 


Used Power Truck Inventory Asked. WI’ issued 
an appeal during the month to owners of used powet 
trucks te take immediate inventory of such equipment 
and transmit the results to the board so that vitally 
needed used trucks can be diverted quickly to war op- 
erations. Many used power trucks, it was stated, ar 
lying idle in plants throughout the country. 


Priorities and Industry. A useful booklet carrying 
this title has recently been issued by the Division of In 
formation of the War Production Board. In simple 
language it explains the why’s and wherefore’s of the 
priorities system and the overall pattern. “How Prior 
ity Assistance is Granted” and “What You Should Do 
to Obtam Priorities Assistance,” are two chapter head 
ings and indicate the nature of the help afforded. Prior- 
ities field offices, their addresses and personnel and the 
text and summaries of priorities regulations are to be 
found in the appendix. 


Wilson of G. E. Named to Run Production. Pres- 
ident of the General Electric Co., Charles FE. Wilson, is 
now a vice-chairman of 
WPB, along with Wil- 
liam L. Batt and James 
S. Knowlson. Mr. Wil- 
son is also chairman of 
the new production exec- 
utive committee and ex- 
ercises the powers of the 
W PB chairman in seeing 
that production programs 
are met. As Mr. Nelson 
said in making this ap- 
pointment, Mr. Wilson is 
now the “top production 
authority in the war program.”’ 

Ranking officials of WPB and the Army, Navy and 
Maritime Commission will serve under Mr. Wilson on 
the new committee, formed to maintain consta 





ant check 
and control on the production program. The com 
muttee meets twice a week. Mr. Wilson accepted the 
post on a $l-a-year basis. His appointment drew com 
mendation from President Roosevelt: “I have always 
considered Mr. Wilson one of the ablest production 
executives in the country and he has done an outstand- 
ing job in the production of war material.” 


a 


It is felt by WPB officials that the broad powers 
given Mr. Wilson mean the recapture by WPB of full 
control of any phases of the war production effort 
which may still remain in the hands of the armed serv- 
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ices. Mr. Wilson has been identified with the electrical] 
industry since 1899, when he went to work with the 
Sprague Electric Co., in New York. In 1918 when 
this company was absorbed by G. E. he went along 
and in 1928 became assistant to the vice president. Fur- 
ther advancements in quick succession brought Mr. 
Wilson to the presidency in 1940. 

Concurrently with th= news of Mr. Wilson's appoint- 
ment to the WPB Vice Chairmanship came word that 
Owen D. Young and Gerard Swope were returning to 
the active administration of General Electric. Mr. 
Young will become acting chairman of the board upon 
his emergence from retirement. Mr. Swope, former 
president, has been recalled to the presidency again. 
Mr. Young and Mr. Swope retired simultaneously from 
active participation in the affairs of General Electric 
late in 1939, 

General Electric’s present chairman of the board is 
Philip D. Reed, on leave of absence in government 
service, so that Mr. Young is acting chairman. 

Mr. Wilson, in resigning his presidency of General 
Electric and all other offices and directorships in af- 
filiated companies, was asked if he would return to 
General Electric upon the completion of his new job 
and replied that he did not know but he hoped so. 


Dimout Fixtures Must Meet Military Standards. 
Blackout and dimout lighting fixtures which do not 
conform to specifications of U. S. military agencves 
have been banned for manufacture or sale. The action 
was taken to give the military authorities control over 
the standards of optical and mechanical performance 
of such fixtures for purposes of security. The war de- 
partment has issued specifications governing building, 
street and highway lighting during blackouts and is 
preparing specifications for coastal lighting and_ for 
blackout accessories for flashlights, lanterns, traffic 
signals and other related lighting equipment. 


WPB Priority Chief Has Final Word. In any 
dispute between WPB and Army-Navy field officers 
over the assignment of preference ratings, WPB’s prior 
ity chief makes the final decision. This was recently 
made plain by WPB in outlining methods to be followed 
in assigning ratings to military and other govermment 
orders. Recommendations for ratings continue to be 
initialed by the service procurement officers but no rat- 
ing assigned by them is valid unless countersigned by 
a WPB officer. The board checks ratings assigned to 
see that they are in compliance with military priorities, 
directives and instructions of the Army and Navy 
munitions board and with W PB regulations, administra- 
tive orders and instructions. “In disputed cases the 
decision of the deputy general for priorities control 
will be final,” read the WPB announcement. 


And Still Climbing ... In August, war expenditures 
by the government totaled $5,182 million. This com- 
pares with $4,794 million spent in July, a rise of 8.1 per 
cent and with $1,196 million in August, 1941, an in 
crease of 333 per cent. Daily rate of spending in Aug 
ust was $199,300,000. Total federal expenditures for 
war purposes from July 1, 1940, when the national de 
fense program began to gather momentum, through the 
end of August this vear were $44,741 million. 








Full size of Instrument. Note deep shroud This molded case contains fu// size 
for glass protection—and “Quick-Look” Triplett Mechanism. Rugged Con- 
NYe ste struction—Compact Convenience. 
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Four-point Core i 3 Bezel Shroud Eliminates 
Support | Unwanted Glare 






Balanced Frame Con- 
struction 


7  Four-point Rigid Magnet 
Clamping 







2 Full Metal Bridges on 4 One-piece Formed Spring Solid Balance Cross with 8 Separate Dial Mounting 
Top and Bottom Zero Adjustment Screw-type Balance Independent of Top Bridge 
Weights 





Thin-Line Instruments also have Standard Large Coil 
Priplett Movements. Furnished with Osmium pivots for 
special requirements. All these features make for greater 
rigidity under vibration; greater permanence of calibra 
tion, greater user satistaction. 
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PORCELAIN PARTS 





Continued from p. 100 


so-termed natural lava. Originally the only material 
used was talc, also known as soapstone or steatite, 
which is the natural magnesium silicate 3MgQO.4SiOv. 
HO and, more recently, aluminite or websterite which 
is the natural aluminum silicate \1,02.SO2.9H.O. 
30th the natural steatite and websterite are charac 
terized by the fact that pieces made from them can be 
held to close dimensions. However a limitation on the 
size and form of the piece is imposed on the designer 
when natural steatite is used, whereas parts fabricated 
of websterite can be larger. The physical properties of 
natural steatite and websterite are substantially the same 
as dry porcelain but, since the loss factor of natural 
steatite is less than half that of wet and dry porcelain, 
it can be used admirably for high frequency insulation. 

The electrical characteristics of lava and websterite 
can be improved by the use of dense, steatite materials 
consisting principally of clinoenstatite crystals (MgO.- 
SiOz). These denser materials almost triple the tensile 
and compressive strength of natural lava. They also 


more than double the dielectric strength and produce a 


loss factor ‘only one-third that of lava. Therefore, 
clinoenstatite steatite is characterized | 


1 1 ! 1 
Vv good electrica 


1 1 


properties, high mechanical strength and can be worked 
to close dimensions. 

The thermal properties can be improved at the ex 
pense of the mechanical features by the use of mag 
nesium—aluminum silicates consisting principally of 


~ 





Familiar specification points for refractory por 


celain to support radiant heater and range units 
cordierite crystals (2MgO. 2A1,02. 5SiO.). The cor 
dierite crystals form a more porous structure than the 


clinoenstatite as indicated by the greater water absorp 
tion of the former. The tensile strength of cordierit 
steatite is only one-third, its compressive strength and 
modulus of rupture one-half, and its loss factor tet 
times that of steatite made of clinoenstatite crystals. 
These factors are sacrificed to obtain a material that 
can be pressed, extruded and machined to close dime 
sions, that have excellent heat shock characteristics and 
extremely low thermal expansion. The thermal ‘xpan 


sion is one-fifth that of clinoenstatite steatite 
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The peak in refractory properties of the steatite fam- 
\ n 


ily is obtained with aluminum silicate consisting chiefly 
of mullite crystals (3 AlsOg. 2 SiO.). These en- 
hanced refractory properties are obtained at the expense 
of the mechanical properties, the compressive strength 
being particularly low. Since the mullite crystals pro- 
duce a porous body the water absorption is the greatest 
of any of the natural or artificial steatites. In fact. it 
is practically the same as that of dry process refractory 
porcelain. The steatite with maximum hardness is 
obtained by the use of titanium dioxide materials com 
posed principally of rutile crystals (TiO.). These 
crystals produce an extremely hard material, with 
practically no water absorption, whose physical prop- 
erties are substantially the same, but whose dielectric 
constant is fourteen times that of clinoenstatite steatite. 
Rutile steatite is characterized by high dielectric con 
stant, low dielectric loss, high mechanical strength and 


great hardness. 


FOR MOLDING-IN METAL INSERTS 


NE OTHER product which, though not porce 
lain, fits most nearly into the picture in relation 


+ 


to steatite and porcelain is a ceramic composed of 
ground mica and glass which can be molded by either 


Table IV 


COMPARISON OF THE PROPERTIES OF 
CERAMICS AND OTHER MATERIALS 


Ratio ot 








ness Av. 
mohs Tensile 
scale Strength 
Talc 1} Melting Tensile to 
Diamond Point Specific Strength Specific 
Materia 10 I Gravity Lbs. per tn Gravity 
Aluminum 2.0-2.9 1215 27 12000-20000 5930 
Aluminum 
Alloy 2.8 50000-65000 20500 
Brass 3.0-4.0 | 1650-1900 | 8.1-8.8 46000-S0000 8050 
( opper 2.5-3.0 1981 8.9 30000-40000 3930 
Glass 4.5-6.5 | 2200-2750 | 2.2-2.6 6000-7000 2710 
Hard Rubber 150° (De 1.1-2.0 2000-10000 3850 
rorms 
Iror 4.0-5.0 2795 aoe 40000-50000 5850 
Lava 6.0 2669-2912 | 2.3-2.8 2000-2500 883 
Lead 1.5 621 11.0-11.3 2000-3000 225 
Magnesiun 2.0 1204 Ly 13000-28000 12100 
Ma y SI 
Alloy 1.8 25000-26000 14160 
Mica-Glass 
Cerami 3.4 300-325 2.9-3.4 5000-7000 1880 
Nickel 2.0-3.0 2646 8.8 65000-75000 7960 
Plast 
Tt Oo 
setting 35 250-500 | 1.3-2.9 6000-20000 6190 
Por 1 2700 2.3255 1000-6000 1460 
Stainless St 5.0-8.5 2552 7.85 180000- 190000 23500 
Steat 6.0-8.0 | 2552-3002 | 2.1-4.0 1500-10000 LSS85 
I 1.5-1.8 150 7.0-7.3 2000 280 
71 5 7R7 7()7:2 FOOQO- WOOO 2610 
the c mMpression or Injection process. It is stronger 


than porcelain in tension but not in compression, while 
its dielectric strength is greater and its loss factor less 


han that of porcelain. The maximum safe tempera 


hy ] ye 
Continued on p. 1 
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eres 


Condenser 


roblems 


SOLVED! 


ELECTROLYTIC CONDENSERS FOR AIR- 
PLANE USE—Yes—electrolytics can fly safely 
and perform faithfully, even at high 
altitudes and resulting low tempera- 
tures. Sprague has developed a special, 
fully proved type for this purpose. 


PAPER CONDENSERS THAT STAND UP 

UNDER KILOVOLTS TO 90° C. It’s not 
much of a trick to make paper con- 
densers to stand high voltages at 
moderate temperatures—or much more 
difficult to make them to stand low vol- 
tages at high temperatures. Sprague 
engineering, however, has produced 
a unique combination of the two— 
high-voltage condensers (from 5,000 
to 15,000 volts) with ambient tem- 
peratures of the order of 90° C!! 


QUALITY COMPONENTS ° 
ENGINEERED © COMPETENTLY 


Tis 


I a 


EXPERTLY 
PRODUCED. 


Ly 


The same engineering leadership that characterized Sprague peace-time 
activities has today long since been devoted exclusively —and on a greatly 
accelerated basis—to problems of winning the war. Following are a few 
of the Sprague developments which are proving helpful. 


















CONDENSERS THAT WILL STAND PULSE 
VOLTAGES—Sprague engineers have 
made a special study of this field. 


PAPER CONDENSERS TO READ "OFF SCALE” 
ON MEGOHM BRIDGES — Sprague 
produces a special type that reads 

“off scale” on megohm meters. 


SATISFACTORY MICA CONDENSER SUB- 
STITUTES—Sprague makes them—in 

paper condenser types— proved be- 

yond all question of doubt in dozens 

of applications where only mica units 

were previously used. 


SPRAGUE 


SPECIALTIES COMPANY 
North Adams, Mass. 


Manufacturers of a complete line of radio and 
industrial capacitors and Koolohm Resistors. 




















CONVERTED TO WAR WORK 





Continued from p. 100 


moted by the government, is in full swing at Landers, 
Frary & Clark. The drive includes group meetings, a 
revitalized suggestion system and employee education to 
help them understand their work more clearly, to better 
understand their relationship to others in the company 
and the place of the company in the war effort. 

Another silver lining has been the improvement in 
manufacturing methods. Products called for in govern- 
ment contracts have been new and unfamiliar to us. 
We have been obliged to secure the jobs by competitive 
bidding and to take a chance that we could produce 
at prices quoted. This has necessitated a change in 
engineering and cost work, in order that production 
begin on a job in minimum time, with fewest engineer- 
ing and manufacturing changes. The reorganization 
of our engineering and cost work to handle present 
difficulties will be valuable when we return to the manu- 
facture of our regular lines. 

Thus, I have outlined briefly the steps Landers, Frary 
& Clark took in converting to war work and I have re- 
lated how these steps affected our organization. It 
is one thing to plan and another to perform. We have 
found that getting contracts has been easier than getting 
needed equipment and materials to fulfill them. Un- 
anticipated delays have resulted in time gaps between 
the closing down of commercial jobs and the starting 
of war work. We have had the discouraging experience 
of getting a job in production and up to maximum speed, 
only to run out of material. But by and large our 
efforts of the past two years are meeting with success. 
Our volume of war production is increasing almost 
daily—electrical and non-electrical items, complete prod 
ucts and components. 


AS TO AFTER-THE-WAR-IS-OVER 


1 


dustry. What of the future? We hope it will 
mean going back to what we are trained for and ex 
perienced in—the making and selling of electrical ap 
pliances and other goods for the home. Our war con 
version program has | 


— MUCH FOR HOW we changed into a war in 


had first call on the attention of 
management and the engineering and designing staff. 
We must exert every effort to help win the war—or 
the future is forfeit. Nevertheless and without inter 
fering with our present program, we are planning for 
after-the-war-is-over. Plans made today may prove 
impractical a year from now. New conditions, new 
materials, new processes may make much of our effort 
useless, but we are planning—subject to change. 

Future planning must answer three principal 
questions: What will we make? How will we make 
it? To whom will we try to sell it? 

What we will make is the problem of the executive 
committee which has been studying the matter care 
fully. What will Mr. and particularly Mrs. American 
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Public want in the way of household conveniences? A 


program has been outlined for new merchandise and we 
are endeavoring to determine how much of our pre- 
war line should be continued. 

How we will make it is the problem of the engineering 
and manufacturing departments. The new products 
wanted by the executive committee are being designed 
by the engineering division. Undoubtedly much of this 
work will be changed, particularly if the war lasts a 
long time, but we cannot postpone our planning until 
peace is declared. Wath the broad outline of what the 
company will make before them, the manufacturing di- 
vision is planning the rearrangement of equipment and 
facilities for most efficient post-war production.  Cer- 
tainly their plans must change as the proposed products 
are changed, and as new processes and materials ay 
pear, but again planning cannot be held up. 

To whom these products will be sold 1s a question 
now being studied by the sales department. What 
did we do in the past that was uneconomical or un- 
profitable? What will be the general trends in product 
distribution? How many of our present channels will 
be likely to survive? For the first time in the 100-year 
history of Landers, Frary & Clark we have the oppor 
tunity to stop and survey our distribution methods. 
Much will depend upon our reaching correct conclu 
sions as to the best distribution policy for the future 

While plans for new merchandise are likely to change, 
new materials and new manutacturing methods are de 
veloping and distribution ts at best a guess, In one respect 
we are looking toward the future with assurance. In 
a static organization inefhcient personnel are not always 
exposed. Under present conditions with the war pré 
eram creating upheavals and exerting great strains on 
all. our promising men are showing up clearly. 
Our best preparation for the future is to recognize 
these outstanding men and to develop them. li 
we emerge from this war with a better organization 
than ever composed of alert, able and vigorous men, 
then the future may well be faced in confidence and the 
full expectation of success. 





TRANSPORTATION THE ESSENCE 
OF MECHANIZED WAR 





ITH mobility at a premium, electrical ways con 
tribute widely to successful combat and supply 
movements. On land, as in these tank and tank-service 
nits, On water, as in the big battleships or spectacular 
PT boats, or in the air, as in fighting plane or transport, 


electrical componentsdo their bit. See also pgs. 102 and 124 
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REG. U.S. PAT. OFF. 


Insulates 
“Air Inductor 


CELANES 


CELLULOID 


LUMARITH 


rr 


CORPORATION 


This“ Air Inductor” manufactured by 
Barkera Williamson.is one of the small- 
est tuning coils of a series that ranges 
from 1” in length to two-foot coils, a 
foot in diameter. These Inductors 
are now used in military and naval 
communications equipment for band- 
changing in transmitter circuits. They 
are insulated with LUMARITH plastics. 

LUMARITH is available in sheets, 


rods, tubes, molding powders, trans- 
parent film from .0005’, and dopes 
or coating liquids. It is being used for 
turn insulation on wire, as layer and 
slot insulation, and for molded and 
laminated parts in many radio, tele- 
phonic and electronic applications. 
Write today for data applicable to 
your design and production problems, 
especially on U. H. F. equipment. 
















A Few Properties of 
LUMARITH 





High dielectric strength. 
Low dielectric loss. Resis- 
tant to fresh and salt water 
and weak acids . . . unaf- 
fected by mineral oils and 
ordinary varnish solvents. 
High yield strength. High 
resistance to mechanical 
abrasion and impact. Ce- 
ments easily, firmly (actually 
a weld). Write us for more 
data. 


Celanese Celluloid Corporation, 180 Madison Ave., New York City, a Division of Celanese Corporation of America Sole 


Producer of Celluloid* (cellulose nitrate plastics, film base and dopes) . . Lumarith* (cellulose acetate plastics, film base, insulating, 


laminating and transparent packaging material and dopes) . 


hIGHTPEL ANNUAL PRODUCT DESIGN NUMBER 


. Lumarith* E. C. (ethyl cellulose) . 


. *Trademarks Reg. U.S. Pat. Off. 





Vlew Materials, Equipment , 


Electrical and Mechanical Parts, F inishes 





MIDGET METAL BASE RELAY 
Continuous duty magnet coils for operation on standard 
voltages up to 110-115 volt ac. at commercial frequen- 
cies and dc. Double pole, double throw, silver-to-silver, 





self-cleaning and self-aligning contacts. These relays 
are most frequently specified within small radio trans- 
mitters, aircraft control circuits and other products in- 
volving limited space factors. Overall height 1% in. 
Relays are vibration resistant up to ten times gravity in 
the energized position. Armature and contact assembl) 
designed to eliminate the possibility of vibration dis- 
lodging them from their normal position. Ward Leon 
ard Electric Co., Mt. Vernon, N. Y. 


BLOWER WHEEL 


Constructed of non-critical materials, this blower unit 


! 
is compact in size, efficient in operation and_ flexible 





in mounting requirements. Its output is 60 c.f.m. at 


7500 rpm.; housing of high impact plastic capable of 


withstanding temperature to 375 deg. F.; 
'4 in. shaft; plated; 2 in. diam. ‘Two holding screws 
in hub set at an angle of 90 deg. May be specified 
with any small motor such as 1499 hp. operating on 
voltage supply of 6, 12, 24 and 28 volt dec., 110 volt 
60 cycles ac., 115 volt 400 evele ac. L-R Manufactur- 
ing Co., Torrington, Conn. 


turbo type; 


FLAME-RESISTANT INSULATING VARNISH 


Protects windings of large electrical units and is rec- 
ommended for class B high temperature insulation. Me- 
chanically strong and dries all the way through when 
After drying it will 
not support combustion, when the flame is removed, 


applied to electrical apparatus. 


neither will it melt or resoften under operating tempera- 
tures. Good heat resisting qualities give it all the char- 
acteristics of high-grade insulating varnishes. 
Varnish Co., Haysville, Pa. 


Sterling 


REMOTE BULB MICROTHERM 


For the control of 

temperatures in ducts, e 
tanks, liquid, _ lines, 
dryers, cooking kettles, 
etc. A liquid-filled, re- 
mote bulb proportion- 
ing thermostat which 
can be used when it is 
desirable to mount the 





mechanism where it 1s 


reat lily accessi] le, free 


y - 


- . . a 
from vibration, dust, 

fi 
dirt, and extreme t 
temperatures. The 
thermostats are avail 
able with or without 

\ 


armored tubing lead 
Ins. Barber-Colman = 


Cr .. Ri ickford, I. 


SEALS FOR TUBE AND PIPE ENDS 


Tight fitting cellulose hood protects open ends of fuel 
and hydraulic lines and other pipes and tubes during 
assembly and shipping. Closes the tube against dust, 
dirt and potential rusting. Made from wood pulp by a 
method similar to that for making cellophane and vis- 
cose process rayon, the hoods replace plugs of such 


critical materials as cork, rubber and metal, formerly 
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*-In your opinion, is any particular line of 


resistors superior to the others?” 


This question was put by an independent research 
organization to a country-wide list of Engineers and 
Executives in the electronics field. No brand of resis- 
tors whatever was mentioned in the questionnaire. 


Result: IRC was voted ‘‘superior” by more than 






IRC flies the flag of the twice as many as named any other single brand. 


irmyv-Navy Production Award 


INTERNATIONAL RESISTANCE COMPANY 


405 N. BROAD STREET * PHILADELPHIA 





EIGHTH ANNUAL PRODUCT DESIGN NUMBER 153 








William D. Gibson 
Company 


Div OF ASSOC. SPRING CORP. 


1800 Clybourn Ave. 
CHICAGO 











used. Bright red, easily seen, the caps come in a 
variety of sizes for industry. Cap is placed over the 
tube while wet, quickly drying to a snug shrink ht, 
Must be broken to remove. E. [. du Pont de Nemours 
and Co., Inc., Wilmington, Del. 


FLUORESCENT LAMP STARTER 


Manual reset starter which locks dead lamps out of the 
circuit thus allowing instant dead lamp replacement. 
This offers several ad- 
vantages over the 
automatic starter. In 
automatic starters a 
flow of current is re- 
quired to keep the 
dead lamp from flick- 
ering. With this 
starter, no current 
flows through the bal- 
last after the dead 
lamp has been locked 
out, thus prolonging 





« the life of the ballast. 
\ MADE IN u.s J It also eliminates the 
———_ “cooling” period which 


is required for re- 

placement of lamps. 
When the starter locks a dead lamp out of the circuit, 
a small red button on top of the starter snaps forward. 
When the worn-out lamp is removed from the fixture, 
the red button is pushed in manually to reset without 
removing starter from the fixture. Lamps can_ be 
changed without shutting off the current. General 
Electric Co., Bridgeport, Conn, 


RIVETS FOR BLIND-SPOTS 


Made of aluminum alloy and available in either brazier 
or 100 deg. countersunk types, these rivets are designed 
for difficult riveting 
jobs in inaccessible 
places, or in double 
surfaced structures 
where access to 
both sides of the 
work 1s mpossible. 
The rivet is hollow 
and has a double 
headed mandril 
passing through it 
When appled with 
either the hand 
operated or power 
eun, the mandril 
forms a tulip head 
on the blind side 


In the hollow l 





the self-plugging type has an expanded shank ; the lattes 


extends past the tail of the rivet this shank auto 
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A special message to industries 


converting to war production 





If You have any Magnet Wire and Coil problems, 
Or need increased production on these items 


Already many converted industries have 
saved precious minutes of their manu- 
facturing time by placing unfamiliar 
problems involving the use of magnet 
wire and coils in the hands of Anaconda 
engineers. With manufacturing Capacity 
still unfilled in Anaconda Central West 
Plants, these engineers have been able to 
show how Anaconda’s Coil Assembling 
Department and magnet wire produc- 


tion facilities can solve these problems. 


<a 
© 


— 


Take advantage of this opportunity, 
as SO many others have, to release your 
time so that it can be devoted to other 
important problems. Our field men, 
located in all principal cities, are near 
you. Call today. A representative will 
be glad to discuss your problem. 

ANACONDA WIRE & CABLE COMPANY 
GENERAL OFFICES: 25 Broadway, New York 
CHICAGO OFFICE: 20 North Wacker Drive 


Subsidiary of Anaconda Copper Mining Compan) 
Sales Othces in Principal Cities 


ANACONDA WIRE & 


KIGHTH ANNUAL PRODUCT DESIGN NUMBER 


These improved insulations 
are now available for war work 
Nylon —Vitrotex—and Formvar 


The commercial development of Nylon 
and Vitrotex insulations is in part the result 
of Anaconda research . . . research that 
continues with redoubled effort produc- 
ing these and other new products for war 
work. With peace, these research benefits 
will be ready for industry everywhere. 


4 eS 





0 
Two marks ofachievement—the cherished Navy “E” (awar 


ed to two of our plants) for achievement in production 
the Anaconda trade-mark for achievement in qualit 


CABLE COMPANY 





















.--One stand- 


... FOR aut \2"4 naga 


whether it’s a 


PRECISION « component 
NEEDS! & industrial 
or military 

applications. 


The major role played by MOR- 
GANITE products in essential pro- 
duction today, substantiates the 
research and experience derived 
over a period of years. This seniority 
of tremendous importanée in vital 
manufacture, is available to engineers 
and desigrers for collaboration in the 
solution of their problems. Check 
the inherert advantages of MOR- 
GANITE brushes and self-lubricating 
specialties now. Your inquiries, 
treated in strict confidence, are 
invited; no obligation of course. 


TYPICAL ‘APPLICATION 


Providing good commutation with 
maximum service life; specificetions— 
5000 rpm., operating at 120 amp. 
per sq. in. with heavy starting 
currents, Morganite grade EG 11. 


TRADE MARK 


WUE BRUSH CO., INC. 


3304—48th AVENUE, LONG ISLAND CITY, N. Y. 


matically and permanently plugs the rivet. Its positive 
mechanical action has an excellent clinging effect and 
assures the formation of a satisfactry head on the blind 
side. The clinching action and the expansion of the 
rivet shank by the stem assures satisfactory performance 
with reasonable tolerances in grip length and hole size, 
Cherry Rivet Co., 1819 Barranca St., Los Angeles, 
Calif 


CELLULOSE ACETATE INSULATED FORMS 


Cellulose acetate used, in combination with the spiral- 
wound dielectric fish-paper core and vulcanized fibre 
flanges, makes these bobbin coil forms suitable for 


SPACING TUBE WITH 
LAMINATED WINDING 
OF CELLULOSE ACETATE 


_— 


FIBRE FLANGES 
ws) 
DIELECTRIC CELLULOSE 
FISH PAPER Pia at aS 
CORE 





specification where subjected to corrosion due to tem- 
perature and climatic conditions. Spiral wound lamina- 
tions of cellulose acetate are made over a die to the 
O.D. of the core and then with a press-fit, shpped over 
the core to form a spacing tube. The length of the 
acetate determines the winding area. The coils afford 
super-insulation, increased strength and longer life. 
Furnished in round, square, rectangular and_ special 
shapes to fit engineering conditions. Also light weight, 
space saving and super-insulation qualities. Precision 
Paper Tube Co., 2033 W. Charleston St., Chicago, II. 


PROTECTIVE OIL COATING 


A light oil which completely removes perspiration, 
water, oil and dirt from steel surfaces. Claimed to be 
superior to alcohol for dehydrating and cleaning steel 
surfaces, bearings or similar parts which have become 
wet or have been left with a film of grinding emulsion. 
Instantly displaces and absorbs water leaving a thin 
film of lubricant and rust preventive on the metal. 
Of particular value for protection during storage. May 
he sprayed on inaccessible areas which have accumu- 
lated a film of condensed moisture. Completely solu- 
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There’s a BE \ way to do every job! 


Better Check on MOLDED PLASTICS! 





COMPRESSION 
INJECTION 
TRANSFER 

& EXTRUSION 

MOLDING OF ALL 
PLASTIC MATERIALS 


CHICAGO’ MOLDED 


Recieve Ulnite oldling 


1024 N. KOLMAR AVE., CHICAGO 


Nobody's committed to sticking to methods that don't give the 
best results. Today the process of molding articles and parts of 
plastic materials offers definite advantages — the kind you can 
see and feel and figure. In many cases it surpasses the use of all 
other materials. It’s subject to limitations, too — but these are 
being pushed further back every day. Still, as long as they 
exist it's wise to weigh the pros and cons. So when you con- 
sider plastic applications, begin by asking yourseli... 


DO | WANT FAST, ECONOMICAL PRODUCTION OF IDENTICAL UNITS? 


This direct step to lower costs is an inherent feature of plastic mo!ding. More- 
over, subsequent machining operations are reduced in number or entirely elim- 
inated; applied finishes need rarely be considered. 


DO | WANT CORROSION RESISTANCE? HIGH DIELECTRIC STRENGTH? HIGH 
THERMAL INSULATION QUALITIES? 


In regard to these properties, plastics excel — different materia’s varying only 
in degree. Other desirable properties are readily obtained, such as resistance 
to acids, solvents, caustics or water. 


IS WEIGHT-SAVING IMPORTANT? 


Extreme lightness is another of plastics’ outstanding characteristics. This fact 
alone recommends them fcr dozens of applications where the strength of metal 
is not required. If strength factor is important, consult your molder! 


IS MY APPLICATION OF SUITABLE SIZE? 


Generally speaking, definite limitations exist as to length, height, and depth 
of draw for plastic molding. On this point, consultation with a good custom 
molder is invaluable. 


ARE SPECIAL DECORATIVE AND SENSORY EFFECTS DESIRABLE? 


Turn to plastics if you want color that won't rub off, transparency, translucency, 
smooth surfaces, strikirg contrast with metals, and pleasant ‘feel.’ But listen 
to your custom molder’s advice on materials. He knows their characteristics! 


Assuming that these questions indicate a potentiality for plastics 
in your case, now is the time to consult a custom molder. For 
a great many years the Chicago Molded Products Corporation 
has helped find the answers to these and more detailed questions 


. . . given advice on molding materials . . . provided workable 
mold designs . . . turned out first class molded parts. We can do 
it for you! 


UCTS/ZORPORATION 


EIGHTH ANNUAL PRODUCT DESIGN NUMBER 





1 





OA 
aL 


Never has there been a time demand- 
ing more teamwork and cooperation 
—not only within one's own organiza- 
tion but also between consumer and 
supplier. 

Our hearts and resources are in this 
job one hundred percent to a -vic- 
torious finish! 

Call on us for ELECTRICAL, COR- 
ROSION, and HEAT-RESISTING 
ALLOYS*, also ‘BERALOY 25" (beryl- 
lium copper) — and find out what 


teamwork really means! 


"Available in rod, wire, ribbon and strip—both hot and cold rolled. 


@) WILBUR B. DRIVER CO. 


NEWARK, NEW JERSEY 


Manufacturers of “TOPHET''* the Nickel-Chrome Resistance Wire 





PAQE MARK REG 





ble in hydrocarbon and lubricating oils and no subse 
quent cleaning procedure is necessary to remove the 
thin, film protective lubricant. Chemical Development 
Laboratory, Curran Corp., 6 Pleasant St... Malden, 
Mass. 


LATCHING RELAY 


Locking mechanically in either position so that only 
momentary current need be applied to the coils, this 





relay includes additional features such as four-pole 
double-throw, maximum rating 5 amp. per contact, 
non-inductive, and may be specified for either ac. or 
dc. Weight 7 0z., size 11%.6 x 1%6 x 2 in. Fully 
meets expanding requirements of the aircraft industry 
for relay control. Allied Control Co., 227 Fulton St., 


New York, N. Y. 


AUTOMATIC SYNCHRONIZER 
Practical and inexpensive device for automatically syn 
chronizing small generators. Simple in design and 
ruggedly constructed, the unit is easily installed and 





understood. Affords safety, speed and uniformity. This 
tvpe synchronizer is limited for specification to ac. 
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TYPE BC, 10 Watt, Inductively wound, 
Standard tolerance 3°%, Maximum resist- 

ance 60,000 ohms, Size 74” x 144” long. 

TYPE DB, 1 Watt, Non-inductive, Standard 
tolerance }4°%, Maximum resistance 1 meg- 

ohm, Size "¢” diam. x 54” high. 

TYPE SB, 1 Watt, Non-inductive, Standard tolerance '“%, 
Maximum resistance 1 megohm, Size %” diam. x 1” high. 
TYPE RB, 14 Watt, Non-inductive, Standard tolerance 2%, 
Maximum resistance 500,000 ohms, Size %,” diam. x '4” high. 
TYPE ALN, 2 Watt, Non-inductive, Standard tolerance 3%, 
Maximum resistance 25,000 ohms, Size 7%” diam. x 1” long. 
TYPE BL, 6 Watt, Inductively wound, Standard tolerance 3°, 
Maximum resistance 150,000 ohms, Size %%” diam. x 1'4”. 
TYPE RL, \4 Watt, Non-inductive, Standard tolerance '4°%, 
Maximum resistance 500,000 ohms, Size }2” diam. x }4” high. 


TYPE AC, 5 Watt, Inductively wound, Standard tolerance 3“ 
Maximum resistance 50,000 ohms, Size 7%” diam. x 1” long. 


TYPE SL, 1 Watt, Non-inductive, Standard 
tolerance }4°%,, Maximum resistance 1 Megohm, 
Size 4” diam. x 4,” high. 
TYPE DL, 1 Watt, Non-inductive, Stand- 
ard tolerance '4°7,, Maximum resistance 
1 Megohm, Size 5<” diam. x *,” high. 











































INSTRUMENT 
RESISTORS 
co. 
Litthe Falls 












WRITE FOR 
ILLUSTRATED CATALOG 





Post-War Planning Is Simplified With 
These Application-Designed Resistors 













The electrical and dimensi iali i 

onal advantages of these specialized resistors—products of 
— Resistors Company—are diversified and numerous. A\ll have been proved by 
actual use in ordnance and essential industrial applications. 


That is why you can do igni i i 

your future designing and engineering now. You can be confiaent 
= these fixed and adjustable resistors, meter shunts, choke coils, meter multipliers, solen- 
oids and special coils will meet your most exacting requirements. 


IIlustrated above are ten of these precision components — each application-designed 


to function efficient! d i iti | . 
tly under varyirg conditions. Each represents a definite reason for soe cee eee 
dependable operation in your products of the future. without ‘ebligetion. “Our 


By owe : ; . : s , : engineers vailabl 
ae ee ne — resistors effect substantial production economies which for collaboration in the 
indings at stock prices. For large quantities on short notice . . . specify solution of your resistor 


IN-RES-CO resistors. 


problems. Write today. 










INSTRUMENT RESISTORS COMPANY 


25 AMITY STREET, LITTLE FALLS, NEW JERSEY 
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Woaterbur 


THE WATERBURY BUTTON CO. 
WATERBURY, CONN., U.S. A. 
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It can hardly help it—when the plastics now 
being developed are given their part in rebuild- 
ing civilian life. 


__With new molding techniques that combine 
metal and plastics in the most intricate as- 
semblies, 


® 
—with a hardness range from a plastic with 


full rigidity to one so strong and pliable it 
can replace leather. 


2 
—with color range from solid black through 


every hue and tint of the rainbow to crystal 
so clear it can be used for lenses, 


« 
—with adjustment to heat, cold, oil, acids, im- 


pact and high dielectric almost at the perfect 
stage, 


—with the possible size range for molded 
pieces rapidly nearing suitable proportions 
for the manufacture of autos, boats and 
planes, 


ao 
—yes, with properties like these, and infinitely 


more on the way, the post-war world will 
“go plastic’’! 


e 
Right now, however, please 


SEND US WAR WORK 


for estimates on designing, engineering, mold 
making, molding (compression, transfer, injec- 
tion), and assembling. Along with this service 
—with an eye to "things to come’’—we will be 
glad to help you to 


Plan With Plastics! 





FST. /8/2 


Nlastits 





machines having a kva. rating of 250 or below and 
a voltage rating of 600 or less, with a suitable governor 
and fast closing machine contactor or breaker. One 
synchronizer and control switch is used for opening the 
machine contactor coil circuit when it is held closed 
magnetically. If the contactor is held closed by a latch 
and tripped electrically, the switch is used in the trip 
coil circuit. In 50 or 60 cycle service. 
Electric & Mig. Go; 


Westinghouse 
East Pittsburgh, Pa. 


LAMINATED LIGNIN PLASTIC 


Strong, light-weight and of uniformly dense material 
resistant to water, oil, grease and dilute acids. High 
mechanical strength and excellent electrical properties. 
This plastic is about half the weight of aluminum, less 
than one-fifth the weight of steel and is readily adapt- 
able to most fabricating operations. Supplied in the 
natural black color with a satin or sand blast finish. 
Not recommended for use in temperature over 80 deg. 
C. Material '% in. and thicker can be made to very 
close tolerances as regards flatness. Boards can be 
made to tolerances much closer than required by Nema 
specifications. Most oil base paints give satisfactory 
adhesion and surface. Paints with alcohols, ketones, 
etc., as solvents may cause bleeding. Baking enamels 
should be of the low temperature type where curing 
temperatures do not exceed 176 deg. F. 
Chemical Co., Div. of Marathon 
Rothschild, Wis. 


Marathon 
Mills Co., 


Paper 


FERRULE RESISTORS 


Interchangeable without the use of tools, these resistors 
have an even winding of resistance wire on a ceramic 


core protected by a vitreous enamel coating. The wire 





OE BEE IEE TURE POP BT Le 


is terminated on metal bands or ferrules which permit 


I 


mounting in fuse clips. Ferrules are cup, sleeve or 


cartridge type. Available with special ceramic cores 
and coatings which will withstand the temperature shock 
test of repeated immersions alternately from ice cold 
to hot water. Also with protective coatings which 
pass salt water immersion tests. This type resistor 
may be specified for integration in many war-time prod- 

ts. Ohmite Mfg. Co., 4835 Flournoy St., Chicago, Il. 


HYDROGENATED ROSIN 


his glass-clear, transparent amber, non-hydroscopic 
solid with a softening point slightly below that of a 
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STANDARD SCREW PRODUCTS! 4 


“Knowhow’ proof/#2 
ia ws iia 


(TWICE SIZE) 


Yes—‘“‘know how’”’ is just so many words until 
you see proof So, here’s another of the many 
tough war production jobs licked by Scovill 
—a close tolerance, vital part. 

The part shown was originally a 3-piece 
job—aluminum plate—brass hex nut—brass 
screw machine part —plus a staking operation 
But Scovill ‘‘know how”’ produced it in one 
piece in aluminum by heading, several cold 
forging operations, threading and slotting Im- 
portant metal, money and motions were saved. 

You may have a screw products war pro- 
duction problem as tough or tougher. If so, 
Scovill ‘‘savvy”’ is probably the best answer 
And here’s another important point to 
remember—the same skill and ingenuity 
go into all Scovill standard screw products. 




















It is your tested proof of screw products that 
are okay in every way. Don’t take chances 
on war jobs—take Scovill! 


TO MEN WHO ARE LOOKING 
AHEAD! 


We’re in war work up to the hilt. Uncle 
Sam and his suppliers have first call. 
But we want to work with you on your 
post-war screw products plans. Call us 
in. We'll either give you A-1 immediate 
service, or a prompt, frank picture of our 
current situation. You'll receive the 
service and treatment we ourselves 
would want. 





LRAT TUS eI CRUE te 


WATERVILLE DIVISION 


SCREW PRODUCTS SALES 
WATERVILLE, Conn. - Tel. Waterbury 3-3151 
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MODERN BLACK 
a he 
ae as 





Hundreds of thousands 

of steel items in America's 

industrial war effort are being 

finished and protected with ee 

nium-Blendid Pentrate. Ww : 

Approved and specified on innumerable blue prints, 

this durable black finish has released great quentities 
of strategic metals for other purposes. 

The rich deep black appearance, durability, nat ve- 

sistance and friction reducing qualities of Pentrate 

achieved immediate acclaim for steel propeller 

blades, aircraft control bearings, struts, rifles, side 

arms, machine guns, cartridge magazines, gun 

mounts, gauges, close assemblies and hundreds of 

other steel items. 


HEATBATH CORPORATION 
SPRINGFIELD , MASSACHUSETTS 





Canadian Representative, WILLIAM J. MICHAUD CO., Ltd.. Montreal 
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regular rosin retains full acidity and most of the 
distinctive properties of rosin except for a degree of 
uturation with hydrogen which substantially increases 
its resistance to embrittlement and discoloration on ex- 


other 


posure to oxygen or ultraviolet light. Hercules 
Powder Co., Wilmington, Del. 
SMALL FRACTIONAL-HP. MOTORS 


Especially well-suited to aircraft service for control and 
protective devices, this motor weighs only 8 oz. It is 
3%, in. long 
and 134 in. 
diam. In- 
cludes a gear 
reduction to a 
speed of ap- 
proximately 
125 rpm. Can 
be had _ with- 
out gears or 
with addition- 
al lightweight 





gears to give 
put 
speed as low as 1 


N.Y. 


an out 


to 2 rpm. General Electric Co., 


Schenectady, 


TRANSFORMER RELAY 


Recommended where a very quiet and dependable mer- 


cury contact relay with low voltage thermostat or pilot 





circuit is needed. Operation principle distinetly dit 
ferent from conventional clapper type relays. The re 
lay has a fixed primary coil and a movable secondary 
- es the 


Ct 1] by 


coil. Transformer is self-contained in the relay 


primary coil induces 24 volt in the secondary 
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Ww Economy of time and labor is often afforded im assembly operations 
by the use of pre-fabricated wiring harnesses. 

Specialized equipment, and personnel skilled in the design and fabri- 
cation of wiring harnesses are at your service here in the Wire Division 
of The Electric Auto-Lite Company. In this department a final and valued 
operation is performed for many manufacturers who depend on Auto-Lite’s 
engineering and production facilities for the manufacture of a wide range 
of insulated wires and cables to meet the most exacting requirements. 

In your own products, now in process of design or already in produc- 
tion, the Wire Division of Electric Auto-Lite will be glad to work with 


you in designing cost-saving “harnesses,” as well as in manufacturing the 





wire required for them. 


WRITE FOR THIS sais 
28-PAGE BROCHURE The Electric AUTO-LITE COMPANY, Port Huron, Michigan 


ON AUTO-LITE WIRE WIRE DIVISION 
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COMPANY, sete INC. 
Pere TTYL Ti NEW YORK, N. Y 
MANUFACTURERS OF SHORT WAVE ¢ TELEVISION RADIG © SOUND EQUIPMENT 
164 





& 
ae CCURACY IS 
NO ACCIDENT : 


Steady hands and accurate instruments produce DIM-E-ROID 
polarized able panel lamps. These are the factors which 
make for unerring constancy of performance of these tiny beacons 
in the’ instrument panels of American fighter and bomber planes. 
DIM-E-ROID performance is characteristic of all products manu- 
factured by AMERICAN RADIO HARDWARE. Sometime . . . 
sooner or later ... our products will again be available for 
commercial use. Today all our efforts are devoted toward help- 
ing to teach the Axis members not to fool around with our 
Democratic way of life. 


Sa 


: 


WELL LLL LLL 





transformer action. When the low voltage circuit is 
closed, magnetic repulsion moves the secondary coil 
upward and closes the switch circuit. Installation costs 
are reduced through the use of low voltage wiring in 
he pilot circuit. Mercoid Corp., 4201 Belmont Ave., 


hicago, Il. 


IGNITION BOOSTER COILS 


Provides ample and positive spark for starting engines 


at low magneto speeds. The booster operates only at 


starting and 
is then cut 
out of the ig- 
nition circuit. 
One booster 
coil per mag- 
neto 1s re- 
quired. Hous- 
ed in a spe- 
cially devel- 
oped material 
that provides 
extra insula- 
tion strength 
and high re- 
sistance to 
arc-over, the 
booster coil 


operates suc- 





cessfully un- 
der wide 
range of am- 
bient temper- 


atures—from minus 70 deg. I. to plus 200 deg. F. 
General Electric Company, Schenectady, New York. 


ARC-RESISTING CONTACT METALS 


\n improved special electrical contact material which 


utilizes metals which cannot be alloyed with each other 


uit are combined by processes of powder metallurgy, 





resulting in compositions which are highly resistant to 
arc erosion, sticking and transfer and at the same time 
retain good conductivity and low contact surface re- 
sistance. Various series of these materials intended 
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OSSESSING high dielectric strength, B-H Mag- 
neto Tubing (impregnated style) provides maxi- 
mum protection by not supporting combustion. 


Woven of closely braided cotton fabric, it is impreg- 
nated with several layers of varnish. Highly resistant 
to oils, moisture and acid, it is permanently flexible, 
due to the non-burning lacquer coating, may be bent 
to small radii and will withstand an average potential 
of 5000v.to 7000v. The “bore” of the tubing presents 
a smooth surface, so that fine stranded wire may 
be inserted without snagging. 


B-H Fiberglas Products are made from finest quality 
100% 
organic, are non-inflammable and capable of with- 


(continuous filament) yarn and, being in- 
standing extremely high temperatures; have great 
tensile strength, high insulation resistance and excel- 
lent dielectric breakdown strength; are non-hygro- 
scopic, resist moisture, acids, oils, corrosive vapors 
and have a high thermal conductivity. 


Write for folder, shown below, containing actual 
samples. 


BENTLEY-HARRIS MFG. CO. 


CONSHOHOCKEN, PA. 





FLEX/IGLE 
THEING 


EIGHTH 





ANNUAL 
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B-H A.S.T.M. GRADE A 
MAGNETO TUBING 


B-H A.S.T.M. FIBERGLAS TUBING GRADE A 
MAGNETO GRADE 


: BENTLEY-HARRIS MFG. CO., Conshohocken, Pa. | 
Please rush sample folder. No obligation, of course. 
Name and firm 
Address 
City State 


! 
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CERRO ALLOYS 


for Prompt Shipment 


CERROMATRIX (Melting Temp., 250° F.) For 
securing punch and die parts, anchoring machine 
parts without expensive drive fits, for engraving 
machine models, stripper plates, chucks, short run 
forming dies and other metal-working applications. 


CERROBEND (Melting Temp., 158° F.) Used as a 
filler in bending thin-walled tubing to small radii. 
Easily removed in boiling water. Also used for air- 
craft assembly jigs, templates for forming dies and 
other purposes. 


These two low-temperature-melting and expanding 
alloys are helping to speed up Production of war 
materials for the Army, Navy and Air Force. 


REPRESENTATIVES AND DISTRIBUTORS 


BROOKLYN, N. Y., Belmont Smelting & Refining Works 
ANSONIA, CONN., Jackson Associates 
BOSTON, MASS., Jackson Associates 
PHILADELPHIA, PA., Machine & Tool Designing Co 
CLEVELAND, OHIO, Die Supply Co. 
DETROIT, MICH., Casteloy Corporation 
CHICAGO, ILL., Sterling Products Co., Inc. 
MOLINE, ILL., Sterling Products Co., Inc. 
MILWAUKEE, WIS., Harry C. Kettleson, Inc. 

ST. LOUIS, MO., Metal Goods Corporation 
KANSAS City, MO., Metal Goods Corporation 
NEW ORLEANS, LA., Metal Goods Corporation 
DALLAS, TEX., Metal Goods Corporation 
HOUSTON, TEX., Metal Goods Corporation 
LOS ANGELES, CAL., Castaloy Coro: rtion 
MONTREAL, CAN., Dominion Merchants Ltd. 
LONDON, ENG., Mining & Chemical Products, Ltd 


CERRO DE PASCO COPPER CORPORATION 
40 WALL STREET -~— - NEW YORK, N. Y. 










10 MAIN STREET 
MASSACHUSETTS 
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for service where contacts normally remain closed tor 
long periods but open with severe arc; for use under 
oil; others in air; still others for high altitudes where 
arcing is especially severe. Illustration shows a com 
position of tungsten and silver which combines the 
function of carrying heavy currents and interrupting 
severe arcs. Contact at the left shows normal wea 
after 50,000 operations under a 28 volt, 200 amp. induc 
tive de. load. Contact at the right, made of silver 
alloy commonly used is badly eroded after 16,300 opera 
tions under the same conditions. Fansteel Metallurgical 


Corp., North Chicago, III. 


SIGNAL LAMPS FOR WAR-TIME 


Unit made of 
non-ferrous ma 
terials, utilizing a 
plastic jewel in 
any color desired 
for differential 
signal purposes. 
Polarized discs, 
or a mechanical 
shutter, control 
the light emission 
intensity without 
interference with 
the electrical cir- 
cuit proper. <A 
slight turn of the 
head of the lamp 
changes the light 
intensity from 
very bright to 
very dim or can 
change light in- 





tensity from 
bright to total 
blackout. Tests 


prove it to be a safe lamp on land, sea and in the ai: 
American Radio Hardware Co., 


Inc., 476 Broadway, 
New York, N. Y. 
COUPLING HEAD THERMOSWITCH 


Designed for insertion into a closed liquid Or gas SVS 


tem by means of a /% in. standard pipe thread. As the 


eee, 
[ALE 





shell is brass, it should be used only where the medium 
In contact is not corrosive. .\ further important feature 
is its facility for attacking many types of condulets to 
its head, such as waterproof or explosion-proof fittings 
May serve as limit switch in certain product designs 
and furnish that quick response so essential for satis 
factory control of instantaneous water heaters. Also 


suitable for use as 


sterilization indicator and evele 
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Melmac’s Unique 
Electrical Properties 
Give New Insulation 
| Performance 


















EIGHTH ANNUAL PRODUCT DESIGN NUMBER 


MELMAC is serving the country’s toughest wartime 
needs for an insulating material of high dielectric 
strength and high arc resistance that must not fail ; 
that knows no fatigue; that will withstand any condi- 
tion of service from extremes of arctic cold to torrid 
tropic heat; that will withstand the arcing tendency 
of rarified atmosphere or humidity at the dew-point. 


TYPICAL APPLICATIONS: Ignition assemblies, insula- 
tion parts, shields, switch plates and boxes, relays, 
circuit breakers, controls. 


TYPICAL SPECIFICATIONS : 

Melmac P-592 (Mineral filled) 

Dielectric Strength 445 Volts/mil. 

Arc resistance (ASTM) average—135 seconds 
Melmac, the melamine-formaldehyde thermoset- 

ting plastic developed by Cyanamid, is continually 

finding new uses, continually being adapted or 

modified to meet new and specialized requirements. 
Write for further information. Data sheets are 

available. A Priority Rating is currently required for 

commercial use of Melmac. Samples can be supplied 

without priority for research and testing purposes. 


AMERICAN CYANAMID COMPANY 
PLASTICS DIVISION 
30 ROCKEFELLER PLAZA, NEW YORK,N. Y. 


*Reg. U. S. Pat. Off 


Melmac.------- 
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Reduce marking costs | 


Five Markem speedmarking methods offer 
better, faster marking at less cost. Here is 
what a few of our machines do: 


On cylindriczl, conical, tapered objects of plastic, 
glass, metal, Models PLBR and RA mark in two 
colors. Printing areas 2’ x 234”; 1144 x 314”. 
Speeds 1000 and 3000 per hour, respectively. 
On irregular contours (those seemingly impossible 
jobs) of plastic, wood, glass, metal, Model PLB 
simultaneously prints two colors, leaving a beauti- 
ful imprint. Printing area 134” x 5146". Speed 
400 to 500 per hour. 
On flat pieces, and for maximum permanency, on 
plastic, wrinkle finish, leather, wood, painted sur- 
faces, aluminum, Model 2 and Husky 6 or 9 models 
simultaneously indent and/or color with embossed 
effect. Marking areas 3’°x 114"; 6° x 4,9" x 4” 
respectively. Speeds, 800 to 1000 per hour 
Install in finishing, assembly or shipping room. Fiteieie 
delays. Reduce marking costs. Speed production. Other 
models to solve difficult, unusual marking problems. 
Ask for catalog. 


i a Mala 
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Industrial Transformers 


Supplied i in Standard or Special Types 


—tO suit your own special needs. 
Fall in line and economize! 


Learn how to reduce operating costs 
the FERRANTI way! 


Write us about your problems and we'll 
solve them for you! 


FERRANTI ELECTRIC, INC. 


30 Rockefeller Plaza New York, N. Y. 
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load at 24 volt, de. 


| all height 13¢ in. 


| mounting. Ward 
| Leonard Electric 


| Co.. Mt. Vernon, 


control in sterilizing and pasteurizing equipment. Other 


specifications possible also, such as control for elec- 


trically heated platens. Fenwal Inc., Ashland, Mass 


MIDGET RELAY FOR HEAVY DUTY 


Vibration resistant 
and built to with- 
stand better than 
10 G acceleration, 
these relays are 
for specification in 
modern aircraft 
service. Normally 
open, single pole, 
silver contacts are 
capable of handling 
25 amp. inductive 
The base is of mold- 
ed plastic measuring 
134 x 3% in. Over- 


Drilled for two hole 





nN. 2 


BALANCED PRESSURE SEAL 


Efficient, rotary type fluid seal of compact design, it 
absolutely seals Au ds over a wide range of pressures 


at today's 


high speeds. 
Balanced pres- 
sure feature 


minimizes fri 
tional heat 
and power 
loss and ex- 
cludes all for 
eign matter 
from. bear- 
ings. The seal 
operates in 
either direc 
tion of shaft 





rotation ane 
is readily 
adapt: a le 
special conditions. Stevenson Engineering Corp., 4 


Willard Ave., Providence, R. I. 


Cre. & 


ETHYL CELLULOSE PLASTI( 


Replacing rubber at many specification points, ethyl 
cellulose plastic, in various forms, is finding electrical 
and mechanical uses. In its soft forms it offers 
new approach to the rubber problem and also a com 
paratively new development in plastics, most of whic! 
heretofore been hard. Ethyl cellulose when ce: 


lave t thy ul hen com 
ek seid with oil and chemical plasticizers in the ran 
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CERRO PNR 


Hh ipeccnione queer - looking plastic 
shapes are serving the armed 
forces. We're sorry we can't tell you 
what they are for—but this is war. 


Nevertheless, they are a good ex- 
ample of the way INSUROK is be- 
ing used to help solve the difficult 
problem of giving the boys more and 
better equipment with which towin. 


In countiess ways INSUROK and 
The Richardson Company’s “know 
how” have shortened the time from 
blueprint to production, to increase 
output per machine-hour and to 
provide more latitude for design- 
ers with imagination. 





MADE AND SOLD 


FIGHTH 





ANNUAL PRODUCT DESIGN NUMBER 


There are many ways in which 
INSUROK precision plastics and 
the experienced Richardson Plasti- 
cians can save vital time and effort 
for war products producers. If you 
have a problem which experience 
in producing and working with 
molded and laminated plastics 
might solve, write us. We'll be glad 
to give you the benefit of our re- 
search knowledge and facilities. 


The Richardson Company, Melrose 
Park, Ill.; Lockland, Ohio; New 
Brunswick, N. J.; Indianapolis, Ind. 
Sales Offices: 75 West St., New York 
City; G. M. Building, Detroit. 





It used to take days to make these of mum 


INSUROK and the experience of Richardson 
Plasticians are helping war products pro- 


ducers by: 


1. Increasing output per machine- 


hour. 


- Shortening time from blueprint to 


production. 


- Facilitating sub-contracting. 


- Saving other critical materials for 


other important jobs. 


Providing greater latitude for de- 
signers. 


- Doing things that ‘‘can't be done.”’ 


- Aiding in improved machine and 


product performance. 








ONLY BY THE RICHARDSON COMPANY 















Y-26 « Y-27 


COMPOSITE+ BONDED: HIGH 
TEMPERATURE MICA INSULATIONS 
Recommended as Replacements for 
STRATEGIC BLOCK OR SHEET MICA 
In Many Applications 


@ Composite, highly integrated insulating materials comprising 
mica splittings bonded with insulating, inorganic bonding 
agents. 


@ Compact, thin, flat, lightweight sheets, completely resistant to 
repeated or continuous subjection to temperatures of redness. 


@ Strong, hard, durable—can be cleanly die punched without 
fracturing, breaking or flaking. 


@ High dielectric strength and insulation resistance. 
@ A dependable source of supply in unlimited quantities. 


@ Available in sheets up to 222” x 25'2” in all thicknesses 
from .005” up. 


@ Also in punchings to specified dimensions. 
@ We suggest your consideration of Y-26 and Y-27 High Heat 
Mica Insulations as substitutes for Strategic Mica for your 


purposes. 


@ Your inquiries are invited and samples for test will be sent 
gladly on request. 


NEW ‘ENGLAND MICA COMPANY 


Incorporated 
30 WOERD AVE., WALTHAM. MASSACHUSETTS 








FOR electric TIMING APPLICATIONS 


e Special “shift” construction for time 
delay controls. 


e Special brake for instantaneous stop. 
e Special reversible units. 


HAYDON MANUFACTURING CO., INC. 
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Ts 





up to 


low current with loads completely protected. 
are double break and of a special silver alloy. 


of 40 to 60 per cent ethyl cellulose and 60 to 40 per 
cent plasticiser, produces compositions having many of 
the qualities which have made rubber applicable to num- 
erous products. Qualities of the various formulations 
are toughness, pliability, flexibility, impermeability, 
and thermoplasticity. The soft type mixtures can be 
made to retain good flexibility at temperatures as low 
as minus 70 deg. F., a temperature at which most plas- 
tics will shatter like glass upon impact. Properties 
which restrict the application of ethyl cellulose are its 
limited elasticity and lesser resistance to tearing than 
rubber. Hercules Powder Co., Wilmington, Del. 


LEAD-IN WIRES 


For specification in electronic tubes. Because no other 
known metal has been found that will serve satisfac- 
torily this 
use, these tung- 
sten lead-in 
wires will pre- 
vent the tube 
from cracking 
with heat since 
the coefficient of 
expansion be- 
tween tungsten 
and hard glass is 
nearly the same. 
Metroloy Co., 


for 


Inc., 57 E. Al- 
pine St., New- 
ark, N. J 


AIRCRAFT RELAY 


Specifically developed for aircraft specification points 
but suitable for many other product designs, these 
relays will operate in any position under accelerations 





15 G. 


be safely broken without injury to the contacts. 


Momentary overloads of 1500 amp. can 
The 


coils are of the continuous duty type and operate on 


Contacts 


Load 
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% xx In the air — on land — on the sea and under the sea — precision tools 
of war manufactured by Minneapolis-Honeywell are proving their accuracy 
and dependability — just as M-H peace time temperature controls have done 
since 1885 ...In recognition of outstanding achievement in war production, 
the Minneapolis and Wabash plants of Minneapolis-Honeywell were awarded, 
on July 27, the coveted Army-Navy “E” ... This tribute to the Minneapolis- 

Honeywell organization is more than mere recognition. It is a challenge 

to produce new post-war miracles which will follow the research and 
engineering achievements produced to meet the war demands. 
Minneapolis-Honeywell Regulator Company. 2810 Fourth 
Avenue S., Minneapolis, Minnesota. 
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PROVED ON AIRCRAFT 


SIE WOY 
1927 saw the first application of Elastic Stop 
Nuts on airplanes. When it was proved that 
these self-locking fastenings hold tight under 
any combination of vibration, shock, stress, 
and weather exposure, they were adopted for 


vital connections on all American military 
and transport aircraft. 





Meanwhile other industries, profiting by such 
a convincing demonstration in the air, solved 
many of their most troublesome fastening 
difficulties with the same reliable nuts. 


Today there are more Elastic Stop Nuts on America’s 
airplanes, tanks, guns, Naval vessels, and produc- 
tion equipment, than all other lock nuts combined. 


LASTIC STOP NUTS may be the solution to 

your fastening problems. Sample nuts, 

for laboratory or field testing, will be fur- 
nished without cost or obligation. 


» Write for interesting folder explaining 
the Elastic Stop self-locking principle. 


.-.And see the Elastic Stop Nut Exhibit 
at the National Metal Exposition. 


ELASTIC STOP NUT CORPORATION 
2334 VAUXHALL ROAD~ e UNION, NEW JERSEY 


SELF-LOCKING 


oe NUTS 


y AND AIRCRAFT FITTINGS 
WITH THE RED LOCKING COLLAR...SYMBOL OF SECURITY 


terminals of copper, silver plated. For continuous duty 
service on either 12 or 24 volt, de. circuits. Hart 
Mfg. Co., Hartford, Conn. 


MULTIPLE SOLDERLESS CONNECTORS 


Connectors in two types, one which holds wires from 
0 to 350,000 cire. mil and one hold them from 250,000 
to 500,000 
circ.mil, Elec- 


trical CLIT: 


ency 1S as- 
sured by the 
use ()] pure 


copper OT 





ighest con- 
luctivitv. Be- 
cause of the 
pure copper used there is no unnecessary weight as with 
alloy casting. Ample contact area to carry sustained 
overloads. No special tools required for assembly. Ilsco 
Copper Tube and Products Co., Mariemont, Cincinnati, 
Ohio. 


NON-WIRE-WOUND POTENTIOMETERS 


Based on a new stabilized element which takes the form 


of a resistive coating on a plastic base the result is a 





surface practically as smooth and hard as glass. Chem- 
ically-treated during processing to eliminate all further 
changes in its composition, it is also heat treated to 
stabilize its temperature and humidity characteristics. 
Specifiers of this new potentiometer may rely upon 
its accurate resistance values first and last, even after 
months of continuous usage under adverse conditions 
also. Accuracy of tapers, taps, and hop-offs closely 
maintained. Suitable where wire-wound units have 
previously been specified even for relatively low resis- 
tance values. Clarostat Mfg. Co., Inc., 285 No. 6th St., 


Brooklyn, New Y« rk. 


FLOATING ANCHOR NUT 


Channel nuts with specially designed bases making 
possible their specification where “float’’ accommoda 


ELECTRICAL MANUFACTURING OCTOBER 1942 














When bearings speak 
on MAGNETIC DRIVES 














n 








e Built by - s : ; ere : 
ELECTRIC MACH’Y MEG. CO. If the So Bearings on this Magnetic Variable-Speed 
Drive could speak, one of them would say: “I’m an tus- 
Spherical Roller Bearing working on the pedestal of this 
compact Magnetic Drive which is interposed between the 
motor and the fan to supply an adjustable, micro-step speed 
control. I'm the bearing with built-in alignment that 
compensates for shaft deflections, distortions and weave 
without binding.” Two others would add: “We're SIGE” 
Cylindrical Roller Bearings mounted between ring and 
magnet.” Two more & ’s would say they work on the 
motor shaft. And all would chorus: “With proper care 
and lubrication, we'll give trouble-free performance for 
the duration—no matter how far away the duration may be.” 

j 5130 

: GUUS INDUSTRIES, INC., PHILA., PENNA. 

' 

' 
: 
] 
. 





BALL & ROLLER BEARINGS 








, EIGHTH ANNUAL PRODUCT DESIGN NUMBER 


tion is desirable. The nut may be snapped in and out 
of the base just as it may be snapped from the regular 





gang channel. Floating one-lug two-rivet nuts, right 
angle and plain anchor nuts may be specified and in 
all cases the base will be finished with regular rivet 
holes with dimpled counter-sunk rivet holes or with 
plain welding base as desired. Floating nuts, made of 
cadmium plated steel, anodized aluminum, or stainless 
steel, are both plain and countersunk 82 and 100 per 
cent. Boots Aircraft Nut Corp., New Canaan, Conn. 


JACKS FOR RADIO AND TELEPHONE 


Steel one-piece rigid construction with contacts of fine 
silver. Insulation resistance and voltage break-down 





11 ELKINS STREET — SO. BOSTON, MASS. 
| PLASTIC SPECIALISTS FOR OVER 30 YEARS 





greatly exceed government specifications with  toler- 
ances meeting all requirements. White nickel plated 
S E LFEL U BE throughout and have been approved by the Army Signal 
Corps, meeting all government specifications. C. D. 
POROUS BRONZE \Wood Electric Company, Inc., 826 Broadway, New 
and POROUS IRON York, N.Y. 
BEARINGS 


FIELD RHEOSTATS 





0 Designed for a straight line relation between the steps 
of the rheostat and the field current, these rheostats 





Selflube Porous Iron Bearings 
provide the right amount of oil in the right place and at 
the right time. 


Lubrication is controlled through thousands 
of tiny pores which store a large amount of oil and meter 
it to the bearing surface as required. In operation, heat 
generated by the turning of the shaft draws oil into the 
bearing area and forms a protective oil film between shaft 
and bearing. This oil is absorbed back into the bearing 
when the shaft stops, and in some applications lasts the 
life of the machine—in others only infrequent oiling is 
required. Consult Keystone Engineers on your bearing 
problems. 





are offered in several multiples of field resistance 
MANUFACTURERS OF ; ee a 
PRECISION MOULDED PRODUCTS values to meet various operating conditions. Solid 






rectangular contacts provide a finer degree of control, 
smoother operation and certain economies where inter 
WAAC SL tt) polating rheostats would otherwise be required. Ward 
Leonard Electric Co., Mt. Vernon, N.Y. 

Continued On P 2 34 


1935 STATE ST. SAINT MARYS, PENNA. 
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CHECK THESE ag TURBO PRODUCTS 


AGAINST ELECTRICAL INSULATION PROBLEMS 
< = > ) 







> 


St 


eh 


s--) EACH HAS SPECIFIC ADVANTAGES REQUIRE 
) TO OBTAIN HIGHEST OPERATING EFFICIENCY 


There's the whole story behind the extensive use of TURBO flexible 
tubins—all the essential attributes to meet the urgent demand for an 
insulation that ‘can keep coming back for more’. 


- 








Flexible Varnished Oil Tubing—meeting the all-purpose requirements of a sleeve 
insulation to stand guard against breakdown, moisture absorption, etc. 






Varnished Glass Tubing—for those applications where extremely | igh heat resistance 
is a prerequisite. 






Extruded Tubing—where extreme sub-zero temperature resistance to any effects of 
embrittlement becomes the important consideration. 






Wire Identification Markers—when strict compliance with Army, Navy and Air 
Corps specifications is necessary. 







Various Insulation Materials—for the diversity of requirements in which tapes, 
cloths, sheets, etc., are needed. 







For proof, ask for samples of each. Specimen board 
and list of sizes will be sent promptly without obligation. 





Tee ee ae) ae 


.C) 
276 FOURTH AVE., NEW YORK, N. Y. @ 325 W. HURON ST., CHICAGO, ILL. 
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WHICH MOTOR for your 


No matter what your engineering-design problem may be, there is probably a direct leag 
to the solution of its motorization angle in the tabulation below. Large or small, standarq 
or special, the motor offerings of advertisers in ELECTRICAL MANUFACTURING are com. 
prehensively covered. 

To use, merely select the basic character of the performance desired (from the vertical 
classifications and sub-classifications) with due regard for the realities of the to-be-available 
energy supply (as covered primarily by the A, B, C, D and E key letters). Relate all other 
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ae desired features and the makers who supply such components can instantly be identified. 
an sl atta ; . sy ) 
‘ ard Thus, the availability of any desired feature or characteristic as well as the nature of the 
ate complete offerings of any manufacturer are quickly known. 
_— For any further information that may be required, qualified readers are invited to write 
ail an our Director of Reader Service. 
ilable | 4 ‘ , : . : ; 
| other | For the addresses of companies herein listed see heading of Motors in the “Guide To 
| Buying” section of this issue. 
—} 
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Motor Drive Unit 


OPERATED WITH INSTANT, CONVENIENT 
CONTROL AND BELT DRIVE SMOOTHNESS 





@ The Cullman Drive is an individual Electric Motor 
Unit designed to eliminate countershaft and overhead 
belting arrangements formerly used to drive Cone Pulley 
Machines. 


It increases machine efficiency 25%. Any lathe, shaper, 
milling machine, screw machine, or punch press can be 
modernized at surprisingly low cost by the installation of 
the Cullman Drive. It is simple in construction, efficient 
in operation and built for long service. Made in sizes 
for motors ranging from !4 to 15 H.P. 


A 60-day FREE TRIAL, without obligation, will convince 
you of the value of Cullman Drives. 


Write today for full information regarding this 
remarkable Motor Drive Unit now used by many leading 
companies. 


CULLMAN WHEEL CO. 


1352-E Altgeld St. CHICAGO, ILL. 








PORCELAIN PARTS 





Continued from p. 148 


ture at which this ceramic can be used is only 300 to 
325 deg. F., very much lower than any of the steatites 
or porcelains, but still sufficiently high for many appli- 
cations. It also has good heat shock characteristics and 
a low coefficient of thermal expansion. One of the 
features that makes it particularly useful is that metal 
inserts can be molded into it to form one integral part 
It is impossible to use metal inserts in porcelain for 
several reasons. First the shrinkage of the porcelain in 
the firing would make it impossible to obtain a satis- 
factory bond between the metal and the porcelain and 
secondly, the temperature at which the porcelain must 
be fired will oxidize, if not actually injure, the metal 
insert used. 

The characteristics of the porcelains, steatites and the 
mica-glass ceramic are tabulated herewith. To more 
clearly illustrate some of the various characteristics of 
the ceramics they are shown in graphic form in other 
tables, too. From the chart and the graphs it is seen 





Insulating beads of various types and 
sizes and use on motor brush lead 


that, within limits, there is a ceramic material available 
that will fill many structural requirements demanded 
by products. Added to those characteristic ceramic 
materials tabulated, the myriads of special, custom- 
built materials that can be produced on demand give 
the product designer great leeway in the choice of sub- 
stitute ceramic materials. 

In fact, the unusual possibilities of ceramics are shown 
by the Russians who have allowed their imaginations 
to wander so far that today they are making land mines 
of ceramics. This, on the surface, seems a far cry from 
steel-jacketed bombs so definitely associated with this 
war, but they were the result of intelligent, clear think- 
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@ There’s more to present day engineer- to exact specifications. Uniformity of 
ing and design problems than shortages product is guaranteed by mercury process 
of materials, priorities, etc. There is also tests and careful supervision guards 


the question of whether specifications 
have been rigidly adhered to. Wire, for 
example, must meet such requirements as 


against variations in consistency, struc- 
ture or electrical values. 


i specific electrical properties, flexibility, If you have a wire problem, our complete 
d tensile strength, laying speed, uniform- facilities are at your disposal. Send blue- 
ic ity, etc. prints or specifications for recommen- 
" Whether it’s a buyer’s or a seller’s market, dations, without obligation. Samples 
. WINCO magnet wire products are drawn sent on requesc; write today. 
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MARK-TI 


for any special application 
requiring time delay action 








STANDARD TIMER 


Also custom built to your own specifica- 
tions for unusual, difficult and strenuous 
conditions existing today. 


Specialists in timing devices since 1930. 
A Cand D C Time Switches. 

Solenoid Actuated Timing devices. 

So constructed as to withstand vibration. 
Sealed against dust and moisture. 


Timing not affected by sudden change in tem- 
perature. 


Write for catalog. 


For quick action see our Mark-Time Representatives: 


PHOENIX, ARIZONA ST. LOUIS, MO. 
H. George Shefler R Ayers Company 


LOS ANGELES, CALIFORNIA Te 
William J. Goebel 1 Koberts 


SAN FRANCISCO, CALIFORNIA a = — 


James P. Hermens CINCINNATI, OHIO 
DENVER, COLORADO F. T. Miles Eng. Co 
R. Dittman CLEVELAND, OHIO 
WEST HARTFORD, CONN. Harry G. Jubell 
W. A. Sandbach CHESTER, PA. 
Tyson &L 
MIAMI, FLORIDA ys 


Phil Seidenberg PITTSBURGH, ‘PA. 


Ralph c ry 
ee CHATTANOOGA, TENN 
dH. Mc 
CHICAGO, ILLINOIS DALLAS, TEXAS 
Ellman & Zuckerman J choonmaker Co 


NEW ORLEANS, LA. nanan WASH. 


Lyman C. Reed 1 Webb Kitchen, Inc 
DETROIT, MICH. TORONTO, CANADA 
Ray Crosier Amalgamated Electric Corp 
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le MARITIME "1 
Tw H. Rhodes Inc., 30 Bartholomew Ave. 


Hartford, pusneient 
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ing. The ceramic mines were developed to eliminate 
the magnetic properties inherent in the steel ones so 
that no indication of their location would be given by 
a magnetic finder. Of course the same result could 
have been obtained by using a non-ferrous alloy but, 
due to material shortage and the ease of fabrication, 
the Russians adopted porcelain for their min jackets, 
The ceramic mines have proved so satisfactory that now 
bombs are being made of ceramics. 


The substitution of ceramics for other structural, 


nsulating and heat-resistant materials does not merely 





B 


— miscellane- 
ous forms A 
Intricacy and accu- 
racy served. B—Screw 
threads are quite 
practical. C—Glazed, 
or unglazed, there are 
varieties Of surface 
characteristics avail- 
able 
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HOW TO GET THE MOST 


OUT OF YOUR LATHES 


No. 2 in a series of suggestions made by the South Bend 
Lathe Works in the interest of more efficient war production. 


Keep Them 
Well Oiled 


For lack of oil the bearing was lost; 
For lack of a bearing the tank was lost; 
For lack of a tank the battle was lost; 
All for the lack of a film of oil. 


Cleverly paraphrasing the ancient 
rhyme about the horseshoe nail, a 
young army officer is said to have 
used the above verse to emphasize the 
importance of lubrication in mechan- 
ized warfare. And this thought is just 
as applicable to the battle of pro- 
duction in American shops as it is 
to the tank battles in distant lands. 


The proper lubrication of lathes 
and other machine tools will contrib- 
ute much to our total war effort by 
preventing unnecessary interruption 
of production. It will also save 
scarce strategic materials and highly 
skilled technical labor by reducing to 
a minimum the demand for replace- 
ment bearings, parts, and machines. 


South Bend Lathes, like other fine 
machine tools, have large oil reser- 
voirs, felt wicks, and oil retainers to 
guard against lack of oil due to tem- 
porary neglect or oversight. But for 
best results the lathe should be oiled 
at regular intervals. Even a camel 
must have an occasional drink. 


Make Oiling a Habit 


All oil holes and oil cups on the 
lathe should be filled at least once 


a day — oftener when the lathe op- 
erates day and night — or when top 


speeds and feeds are employed. The 
best method is to fill each oil hole 
in a regular sequence so that oiling 
becomes a habit and no oil holes are 
overlooked. When the lathe is in 
service on two or more shifts, oiling 
the lathe should be the first daily 
task of each operator. 


To help the inexperienced opera- 
tor find the oil holes, a circle of 
brightly colored paint may be applied 
around each oil cup. Different colors 





Dept. 690 . 
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All bearings should be oiled at regular intervals 


of paint can be used to indicate dif- 
ferent grades of oil. 


Use Correct Grade of Oil 


When the correct grade of oil is 
used in a well designed bearing there 
is little or no metal to metal con- 
tact and practically no wear. How- 
ever, when the wrong grade of oil is 
used, or if the oiling is neglected, 
the oil film will break down and the 
fine finish of the bearing surface may 
be damaged in a short time. 


The V-ways of the lathe bed, and 
the dovetails should be oiled as often 
as is necessary to maintain a good 
oil film. Touching the bed way with 
the tip of the finger will indicate 
whether or not it is coated with a 
film of oil. 


Motors should be lubricated ac- 
cording to the motor manufacturer’s 
instructions which are usually at- 


tached to the motor. Care should be 
taken to avoid getting oil on rubber 
V-belts or flat leather belts, as it is 
injurious to both. 


Clean Lathe After Oiling 


After the oiling has been com- 
pleted, the excess of oil should be 
wiped off with a clean cloth. The 
lathe should be kept clean. Dirt, 
chips, or rust should not be allowed 
to collect. 


Write for Bulletin No. H2 


Bulletin No. H2 giving more com- 
plete information on oiling the lathe 
will be supplied on request. Oiling 
charts for South Bend Lathes, and 
reprints of this and other advertise- 
ments in this series can also be sup- 
plied. State quantity wanted, also 
serial numbers of lathes for which 
oiling charts are needed. 


SOUTH BEND LATHE WORKS 


South Bend, Ind., U.S.A. * 


Lathe Builders for 35 Years 


No. 33 in the series of ALLIED AIRCRAFT RELAYS 





LATCHING RELAY 
Model BJU 


The BJU Latching Relay locks mechanically 
in either position so that only momentary 


current needs to be applied to the coils. 


Its precision built characteristics and its 
specialized design and engineering give the 
BJU Relay the dependability so necessary 
in Aircraft Relays. 


Four Pole double throw. 


Maximum five amps per contact 


—non-inductive. 24 Volts DC. 


Available in standard AC or 
DC ranges. 


Built to Army, Navy or CA A 


specifications. 
Weight seven ounces. 


Dimensions: 1 13/16ths by 
1 5/16ths by 2 inches. 


ALLIED 
CONTROL company Inc., 227 Fulton St, N. Y. 


Factories 
New York City . . Long Island City .. Chicago . . Plantsville, Conn. 
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involve the simple comparison and choice of those mate- 
rials whose characteristics most nearly meet the de- 
mands of the product. Instead the product must be 
considered in relation to our total defense effort and 
placed in its particular niche in the preference sched- 
ule so that those materials which are available for its 
fabrication can be considered. 

As has already been mentioned, small steatite parts 
made to close dimensions can no longer be obtained 
without a high priority because of the heavy demands 
placed on the manufacturing facilities by the military 
effort. Wet process porcelain is being substituted for 
steatite with a sacrifice in tolerances causing looser fits 
or more careful gauging of thep arts before assembly. 
If the dimensional tolerances of steatite can not be sac- 
rificed and the working temperatures are not too high, 
the steatite piece can be fabricated of mica-glass ceramic 
instead of wet process porcelain. An example is the 
substitution of mica-glass ceramic for moulded steatite 
in the rotary inductor of radio transmitters, thereby 
freeing some valuable steatite molding equipment 


TOLERANCES CAN BE CLOSE 


NE of the amazing examples of the close fits that 
() can be obtained with ceramics is the substitution 
of steatite for bronze in valves and fittings. The acid 
resistant feature of the ceramics makes them ideal 
materials for such an application but the substitution 
does emphasize the toughness that can be obtained in 
ceramics and the close tolerances to which they can 
be worked. Another proof of the toughness and 
strength of the modern porcelain is found in its use 
for bed plates for lathes—it is hard to picture a more 
severe test on its brittleness and impact resistance. 
Some designer with no inhibitions has had _ sufficient 
confidence in his conclusions to conserve metal by the 
use of ceramics in the bed plate of the lathe quite satis 
factorily. 

Carburetors for motors and nozzles for sand_ blast 
equipment made of ceramics indicate the accuracy with 
which porcelain pieces can be molded, and also their 
resistance to abrasion. This accuracy, however, ts over- 
shadowed by a precision gauge made of glass, molded, 
and then ground, but all the applications indicate a fine 
precision not usually associated with ceramics by engi 
neer-designers. 

\ logical step in the conservation of metal has been 
the removal of the metal supporting the porcelain enamel 
in lighting reflectors and substituting for it a reflector 
made entirely of porcelain or glass. 


OPPORTUNITIES OVERLOOKED 


XTENSION of pre-war practice has not been util- 

ized as it should. Porcelain piping with its high 
resistance to all acids and alkalies is not new but, to date, 
it has been used as a substitute for metal in only a few 
isolated cases. Certainly its installation requires a dis 
tinct technique, but its possibilities should warrant an 
aggressive attack on the problem involved. On the other 
hand, it took a national emergency to bring about the 
logical substitution of ceramics for metal in grinding 
dises in cement clinker mills. The abrasive qualities 
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Quick, easy tests: 


for qualitative identification 





of some common white metals 








and alloys 














The following procedures will distinguish among Monel*,"S” 
Monel* ,"“K” Monel*, Nickel, 30 per cent copper nickel, nickel 
silver, Inconel* , chromium-iron and chromium-nickel stainless 
steels, Ni-Resist*, ordinary steel, and cast iron. Before testing, 
the material should be cleaned with emery cloth or a file to 


remove dirt, grease or corrosion products, or any metallic coat- 


ing such as galvanizing. 


Test with a 
Strong Horseshoe Magnet 


1. If the material is strongly magnetic, it 
may be nickel, ordinary steel, cast iron or 
chromium-iron stainless steel. Confirm as 
in Procedure A. 


2. If the material is slightly magnetic, it 
probably is Monelt or cold-worked 18-8 
stainless steel with or without molyb- 
denum. Confirm as in Procedure B or heat 
the specimen in hot water, preferably boil- 
ing, and retest with a magnet while hot. If 
the specimen loses its magnetism when 
heated it is MONEL. 


3. If the material is non-magnetic, it may 
be copper nickel, nickel silver, “K” Monel, 
“S” Monel, ‘Inconel, chromium - nickel 
stainless steel with or without molyb- 
denum, or Ni-Resist. Confirm as in Proce- 


du re Cc. 


Procedure A 

FOR STRONGLY MAGNETIC MATERIALS 
Place a drop of concentrated nitric acid 
on a cleaned area. 

1. If the acid reacts slowly to a pale-green 

color, the material is NICKEL. 


2. If the acid reacts slowly to a brown- 
black color, the material is either ORDI- 
NARY STEEL, LOW-ALLOY STEEL or CAST 
IRON 


“REG. U. S. PAT. OFI 

This test should be made preferably after cooling 
the metal with ice water or a freezing mixture, which 
will increase the magnetic strength and permit easier 
distinction between Monel and nickel-copper alloys 
f lower nickel content, e.g., nickel silver 
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3. If no reaction occurs, the material is 
CHROMIUM-IRON STAINLESS STEEL. 


Procedure B 
FOR SLIGHTLY MAGNETIC MATERIALS 
Place a drop of concentrated nitric acid 
on a cleaned area. 
1. If the acid reacts to a green-blue color, 
MONEL is indicated. 


2. After reaction has ceased, add one or 
two drops of water, immerse an iron nail 
or steel knife blade in the drop and in con- 
tact with the test sample. If the nail or 
knife blade becomes coated with copper, 
or if a copper deposit appears on the ma- 
terial being tested, the latter is MONEL. 

3. If no reaction occurs, the material is 
heavily cold-worked CHROMIUM-NICKEL 
STAINLESS STEEL. 


Procedure C 

FOR NON-MAGNETIC MATERIALS 
Place a drop of concentrated nitric acid 
on a cleaned area. 


1. If the acid reacts rapidly to a blue-green 
color, the material is NICKEL SILVER or 
COPPER NICKEL. 

2. If the acid reacts to a green-blue color, 
the material is “K’’ MONEL or “S” MONEI 
The form of the material will usually as- 
sist in identification since “K’’ Monel is 


3. If the acid reacts to a brown-black color, 
the material is NI-RESIST. 


4. If no reaction occurs, the material may 
be either Inconel or chromium-nickel 
stainless steel with or without molybde- 
num. 


To distinguish between Inconel 
and the stainless steels: 


(a) Place on the sample a few drops of a 
solution containing 10 gm. of cupric chlo- 
ride (Cu Cl.—2H,O) in 100 cc. of concen- 
trated hydrochloric acid and allow it to 
stand for 2 minutes. Then slowly add a 
few drops of water, one drop at a time, and 
finally wash off the solution. If a copper- 
colored spot remains, the material is 
CHROMIUM-NICKEL STAINLESS STEEL 
with or without molybdenum; if an uncol- 
ored etched spot remains, the material is 
INCONEL. Or 


(b) Place 1 drop of concentrated hydro- 
chloric acid on a clean surface of the alloy 
and allow it to react for 1 minute. Then 
add 1 drop of an acid ferricyanide solu- 
tion containing 1 per cent by weight of 
potassium ferricyanide, K3Fe (CN) g, and 
10 per cent by weight of sulfuric acid. If a 
dark biue color appears quickly, the mate- 
rial is CHROMIUM-NICKEL STAINLESS 
STEEL with or without molybdenum; if 
no color develops it is INCONEL. 


(c) A distinction may be made between 
the types 316 and 317 stainless steel, 
which contain molybdenum, and the chro- 
mium-nickel types 302 and 304. The test 
is made by immersing the alloy in an aque- 
ous solution containing 75 per cent by 
weight of orthophosphoric acid (H;PO, ) 
and 1 to 30 gm. per liter of sodium chlo- 
ride (common salt) at 140° to 200° F. If 
the stainless steel does not contain molyb- 
denum (Types 302 or 304) bubbles of 
hydrogen will begin to form within 30 
sec. If the alloy contains molybdenum 
(Types 316 and 317) bubbles will not 
form. The quantity of sodium chloride 
and the testing temperature are not critical 
within the limits indicated. 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL STREET, NEW YORK, N.Y. 





MONEL + “’K’’ MONEL « “’S’’ MONEL « ‘’R’’ MONEL « “’KR’’ MONEL + INCONEL + NICKEL + ‘2°’ NICKEL 
Sheet... Strip...Rod...Tubing...Wire...Castings 









A Universal Timer for Time 
Delay and Interval Timing. 
> Six timing ranges including split 
second timing. Instantaneous push button 
and sustaining contact control. Accuracy 
with complete interchangeability. Un- 
limited life guarantee. 

Used extensively on: Injection 
Molding Machines X-Ray Apporatus 
Automatic Spraying Equipment - Process Con- 
trol - Automatic Machine Tools - Welding 
Equipment - Embossing Presses - Automatic 
Ship Whistle Control. 


Write for Bulletin 901 on Electronic Timers 


Investigate the Photoswitch Electric Eye Safety Control. 
co stops machinery instantly when foreign object enters protected 
danger field. Prevents injury to workers — costly damage to machines. 
Write for information on your Safety Control problems 


PHOTOSWITCH INCORPORATED 


PHOTO-ELECTRIC & ELECTRONIC CONTROLS FOR EVERY INDUSTRIAL PURPOSE 
CAMBRIDGE, MASS. District Offices in all Principal Ctltes 





oO o~™ 
Worth Building YourWhole Machine Around! 





DISTINCTIVE FEATURES 


The soft steel blades are made in pairs, pressed thru slots 
in the heavy steel back plate, then welded to the plate. The 
blade tips are pressed thru slots in the inlet disc then bent 
back against the spring of the steel blades. This patented 
construction results in an exceptionally rigid wheel and 
prevents loose blades, as no rivets are used in fastening 
the blades. 

The heavy cast iron machined hub is riveted to the back 
plate and will not crack or become loose on the driving shaft. 
SIZES 
5"x1" to 12"x 6" 5"x 5" to 12"x12" 


SPHVoM EN MtnreanUm eure 


556~558 West Monroe Street Chicago, IU. U.S.A. 
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and the hardness of porcelain makes it ideal for such 
an application. Its hardness also suits it perfectly for 
cutting tools being used in a few isolated cases. 


MANY MATERIALS BEING REPLACED 


HI IMPROVED molding technique of refractory 
ii steatite has made it possible to mold complete 
furnaces and kiln burners, formerly made of cast iron, 
out of refractory steatite. Also its refractory property 
has permitted its use for the racks in furnaces. 

Molded porcelain is helping to clear the bottleneck 
in the plastic field by taking its place in many parts. 
Porcelain is being used for watt hour meter bases, for 
clock cases, for instrument housings, and even electric 
motor housings. Ceramics are also helping in the die 
cast field. One example is the replacement of a molded 
porcelain piece for a zinc die cast vent in a stove. 
Ceramics also have found their way into the refrigerator, 
being used in the shelves, doors, evaporators, and cool- 
ing units. 

Outlet boxes, handy boxes and switch plates made 
of porcelain are not new but were not use to any great 
extent before the material shortage became acute. The 
above applications show how the physical character- 
istics of the ceramics can be varied to meet the struc- 
tural requirements of the product thereby permitting 
the use of porcelain with the subsequent release of vital 
inaterial. 


INSULATORS TO CONDUCTORS? 


NFORTUNATELY, all metals being good con- 

ductors of electricity compared to porcelain, it 
appears that it would be utterly impossible to replace 
metal involved in an electrical function by porcelains. 
However, if we recall our experimental physics, the pos- 
sibility of ceramics, in conjunction with colloidal graph- 
ite, producing electrical properties approaching those 
of metals is appreciated. Colloidal graphite is an allo- 
tropic form of carbon, made in the electric furnace, which 
forms with water a colloidal solution. The particles of 
graphite do not dissolve in the water but they are so 
finely divided that they actually pass through most ma- 
terials that normally would be expected to exert a filter- 
ing action. Therefore the colloidal graphite will penetrate 
any porous material which will absorb water and, on 
drying will impart to the absorbing medium its prop- 
erties. Since graphite is a relatively good conductor of 
heat and electricity, the porous ceramics can be changed 
from insulators to conductors by its application. 

In experimental physics, the glass surfaces of vacuum 
apparatus are frequently coated with conducting mate- 
rials to form an electrostatic shield, thereby isolating the 
various parts of the apparatus electrostatically. In like 
manner, the metal shields for radio tubes can be re- 
placed by an insulating material impregnated with col- 
loidal graphite, and in some applications the colloidal 
graphite 1S placed on the tube itself to shield it. How- 


he unfamiliarity of most designing engineers with 


ever, 7 
the peculiarities of colloidal graphite has caused this 
avenue of substitution of critical materials to be more or 


less neglected. Once the technique of handling the col- 
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N MAKING this Searchlight equipment. 
Chromel resistance wire is used in 
some way. Like you, we too look to the 
day when Chromel will again be com- 
pletely available to meet our peace-time 


want of comfort and convenience, through 
heating devices. For more than 30 years, 
Chromel heating elements have performed 
to the satisfaction of your customer, and 
to your profit. Meanwhile, Chromel makes 
its good contribution to the War. Hoskins 
Manufacturing Company, Detroit, Mich. 


The scarcity of Chromel for 
civilian use is due to War 
demands for nickel and for 
Chromel. Please bear with us. 





















JELLIFF 
FINE WIRE 


Available in sizes from .0008”’ diameter up, 
plain or enamelled. 


COPPER NICKEL—For precision instruments— 
extremely low temperature coefficient. 


NICKEL CHROMIUM—Hish resistance, non- 
corrosive alloys. 


MONEL, NICKEL and STAINLESS WIRE. 
Consult our engineers. 


“Wire Products 
Since 1880" 


Ton nee Ce ae 


10 PEQUOT AVE.. SOUTH#O@a], CONN. 


REVERSING 
MOTORS... 


SEPARATE CONTROL CIRCUIT... 
MAGNETIC BRAKING... 


Rotation is controlled by the small, low-voltage current 
flowing in the shading coils, and direction of rotation is 
governed by which pair of shading coils is selected on 
an SPDT switch. By energizing both sets of shading coils, 
the armature is quickly stopped by bucking magnetic fields. 
Write for circulars giving full details and specifications 
on the various types and sizes of BARCOL Shaded-Pole 
Induction MOTORS. 


ILLUS 
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loidal graphite is appreciated and mastered, the possi- 
bilities of conducting ceramics may become a reality, 
Colloidal graphite not only can change the electrical 
properties of ceramics but also the thermal properties as 
well. Those applications which need thermal conduc- 
tion may be solved by the use of graphite-impregnated 
ceramics if the designer’s fancy is not restricted by 
conventions and present-day concepts. 

In fact, the change from metal parts to ceramics is a 
hard transition to envision because the methods of han- 
dling the two materials are so different that those using 
the former are usually not too familiar with the 
bilities of the latter. 


possi- 

Specific gravity of ceramics 1s less than for metals, the 
cross sectional area of the various tension members can 
be increased without increasing the weight of the prod- 
uct if porcelain is used. But even under the most un- 
favorable conditions for the ceramics, the comparisons 
are far from odious. Therefore, if the design is changed 
to increase the size of the member in tension, or change 
a tension member to one in compression, it is possible 
to maintain the strength needed for the various constit- 
uent parts of the design without sacrificing any of the 
functions or weight requirements imposed on the prod- 
uct. However, it can not be accented too strongly that 
real savings in time and money can be accomplished by 
consulting the ceramic manufacturers in the early stages 
of the design so that efficient use of material and mold- 
ing facilities can be effected. 





ELECTRICAL SPOTTING 
AND COMMUNICATION 





YWERFUL searchlights and efficient “walkie- 

talkie’’ sets make a good tie-up in the hands of 

trained ground forces for the night time patrol- 

supervision of over-defense-areas and over-produc- 
tion-zone flving. 
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FOR YOUR HELP IN FABRICATING 
SEYMOUR PHOSPHOR BRONZE-- 


SEYMOUR PHOSPHOR BRONZE 


COMPOSITION ice ae 
Sate as Tada tate 
A a LOY Approximate Percent lbs. per Sq.in a aie cite 


No. | } 2 T 3 sire 
sao ts Soft | "841 Soft 
Spring au - 


GRADE A (Sheet)” 5.00 105,000 | 45.000 | 1.5 | 50 
" 8. Red? 5.00} 1.00 | 61,000} 50,000 | 40 
C  (Sheet)* 8.00 112,000 | 55,000 | 3 
eats Shela i 10.00 115,000 | 60,000 
PHOSPH. BRONZE ( Rod)” | 444 |88.00| 4.00| 4.00} 4.00 |*60,000 


*Contain Phosphorus Mae) ST 8L Dy 
a 
Rockwell 





hehe aT Spec. Grav. | Me ic 
DITTO oo = . : aelliie 
cate 
320 | 552 |1920| 6.1 
| moment: 
318 549 er oa 
316 | 546 94 | 106 


320 | 552 | 1830) 8.2 | 12.2 | 


AVAILABLE IN: CTT A OC ra CT (2 MISCELLANEOUS 














Cinclusive ) Cinclusive ) 





ma 
SHEET 16-36 B&S WIRE AND ROD supplied Round 
BRIDGE PLATES 34" -Ya" Rods Half-Round, Quarter-Round , Oval, 
CIRCLES 16-28 B&S up to Halt-Oval , Hexagon , Octagon 

COILS (STRIP) Took PS) 2" Square, Triangular or Fancy- 
WIRE 4-30B8&S arene tinned or bare. 

WIRE (Flat) 8-30B4S grep SHEET AND STRIP in roll tin- 


up to 
ROD B Pitiaes « - § 4 P ish or Fatent Level. Strip tinned 
ROD ( Welding) 40 if desired. 








SEYMOUR 
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A combination that insures you freedom 
from all worry with SATISFACTION OF 
THE MOST CRITICAL DEMANDS, in 
speeding up your War Production. Don't 


experiment. 
products. 


Whatever the wirdings you require— 
COILS—COIL ASSEMBLIES—SOLEN- 
OIDS—TRANSFORMERS—electric con- 
trol in Aircraft, Ordnance, Marine Services 
—Generators—Timers—Vibrators—X-Ray 
Apparatus—Valves—activation of Ma- 
chine Tools—Power Screwdrivers, any of 
the countless uses, bring your problem 
to the Davis Plants. 












PRECISION! 
QUALITY! 


QUICK 
DELIVERIES! 







Use Davis precision-made 





D.W.Ue 
FORM WOUND COIL 
Used where a limited space 
is a factor. 





s ee py , 


D.w.D. 
PAPER SECTION COIL 
Fine dielectric qualities. 
Geared to fast production 





One of many Types. (Send for New 
D.W.D. Solenoid Bulletin). 


TWO BIG PLANTS 
30 YEARS EXPERIENCE 
LARGE COMPETENT FORCE 





D.W.D. TRANSFORMER 
Practically every type pro- 
duced to specifications. 


mean that your work will be out on time—and the 
shortest time—with everything that winding science 
has made possible in materials and engineering. 


SEND US YOUR BLUEPRINTS 


D-W-D Plants are ready for im- 
mediate performance. Call, phone, 
wire or write. Ask for Catalog. 


DEAN W. DAVIS & CO.,INC. 


547 W. FULTON ST. CHICAGO, ILL. 


COLLS FOR EVERY FLECTRICAL PURPFOSF 7 
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SEALED CONTACT PRINTER 





Continued from p. 108 


of this the paper with the emulsion side down or in 
contact with the printed side of the original. The 
direct copies or negatives made in this manner are 
mirror images of the original; therefore in order to 
produce a positive readable copy, the process is re- 
peated, using the negative copy obtained in the first 
place as the original. 

Thus it is seen that there are occasions when photo- 
graphs are made by passing light through, or reflecting 
it from, copy which is predominantly dark, only a 


| small total amount of light reaching the emulsion of 
| the paper from the actual marking on the original. 
| The background of the negative original though gen- 
| erally dark brown in color has nevertheless consider- 


able reflectivity and transparency and the effect of the 
light reaching the emulsion from the background may 
very well approach that from the markings unless 
steps are taken to retard the effect of the background 
light. 

In the vacuum seal model, this is taken care of by 


the bank of special 40-watt clear amber incandescent 


lamps which, mounted in proper relationship with 
respect to the photographic plane to assure even 
distribution of light, are arranged to be controlled by 
the electric timer or by the manual switch, by means 
of a selector switch S-3 provided for the purpose. A 
large part of the actinic radiation is removed by the 
amber color in the glass, thus increasing the time 


| required to obtain the same density of image caused 
| by white light. 
| light reaching the emulsion from the markings is then 
_ allowed to get in its effect, resulting in greatly in- 


The higher intrinsic intensity of the 


creased contrast in the finished product. 

When the effective contrast between marking and 
background is slight, as may be the case when copying 
blueprints or originals made with light-blue ink on 
white paper, the amber light has the effect of an addi- 
tive complementary color filter, thus further increasing 
the contrast. 

\ special feature of the vacuum seal model is the 
construction of the instrument panel, on which is 
mounted the vacuum gauge, electric timer, lamp selec 
tion switch, vacuum pump motor, pilot light, and toggle 
switch for manual control of the exposure time. When 
the machine is not in use, the instrument panel may be 
folded flush with the front of the case, thus at once 
protecting it from dust and experimenters 


CONTINUOUS SHEET MODEL TOO 


| YOR the reproduction of large drawings and blue 


prints as required by shipyards, airplane plants 
and the like, many of which may be ten or more feet 
in length, a continuous Portagraph has been added to 
the line. This machine combines the latest features 


of continuous blueprinting machines with the added 


capabilities of the Portagraph idea. Copies 42 in. wide 
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The Robot that ha 


Wauen OUR ARSENALS needed aluminum ... this genius 
robot cheerfully underwent a bit of plastic surgery. 

But don’t get robot wrong. It isn’t trying to imply that it’s 
winning the war single-handed just because it gave up its 
aluminum. It doesn’t even want to brag about how it can add, 
subtract, multiply or divide...at the punch of a key. Robot 
merely wants Mr. Streng to tell you about its operation... 

"When Remington Rand Inc. asked me to develop a new 
housing for their calculator, 1 found the perfect solution to 
the problem in Durez phenolic plastics. 

"To begin with, they are extremely strong and durable 
yet light in weight. Because even compli- 
cated forms can be precision molded in 
one operation...plastics permit econom- 
ical mass production. And in this par- 
ticular case, Durez phenolic plastics 
brought two new advantages to the ma- 
chine: less noise and less glare. Being 


non-reverberating, the plastic does not 


JAN STRENG, 
Industrial Designer transmit the noise set up hy the machine 


DUREZ.. plastics that fit the job 


DUREZ PLASTICS & CHEMICALS, INC. DURE 
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its face lifted 


in operation. The wrin- 
kles you see in the hous- 
ing eliminate the glare 
refracted by the lustrous 
surface of conventional 
machines. This feature re- 


duces the eye-strain so 





familiar to calculator op- 
erators. But that’s not all the story. This Durez housing is so 
designed, it fits over Remington's adding machine as well as 
their calculator. Now one mold does two jobs!” 

To designers and engineers this particular success story of 
Durez phenolic plastics and resins follows a familiar pattern. 
Further, it foreshadows the vital position that plastics will 
take in developing our post-war economy. Plastics have a 
versatility unequaled by any other man-made material. New 
uses open up for them every day. They are proving them- 
selves in war, too. So well, perhaps they can give your pro- 
duction lines a lift. Write today on your business letterhead 
for a copy of Durez Plastics News 
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170 WALCK ROAD, N. TONAWANDA, N. Y. 





MOST DEPENDABLE 














FOR INDUSTRY 
IN THE WAR, AND AFTER, 


calls for specification of 


L RK COUPLINGS 
Rugged construction insures not only dependability, but 
utmost Economy. There’s an L-R Coupling for every 
need. To correct for misalignment—take up shock 


protect equipment—speed production. No lubrication 
no servicing. 


A few selections are shown below, from 
L-R finding charts. Send for them! 


















L-R Type “IA” 


small pumps, fractional h.p. 





For 
motors, small drive and driven units, 
fan and air conditioning equipment, 
etc. 3g” to 214” bore. 6 to 40 hp. 


L-R TYPE “IA” at 1750 r.p.m. 
Pat. & Pat. Pending 





L-R Type “IAU” 


For oil burners, air conditioning, 
washing machines, pumps, instru- 
ments, stokers, dairy machinery, 
etc Made in many sizes from 
14” bore, up. Especially efficient 
in correcting misalignment. Ex- 


L-R TYPE “IAU”" tremely quiet 
Pat." & Pat. Pending 





L-R Type “WF” 


For all Diesel power, oil field 
machinery, elevators, cranes, gen 
erators, heavy duty in general 
Bolts directly to flywheel, clutch 
or drum. Saves up to 1 space 
anninenail 1'4” to 1634” bores. From 2 to 
L-R TYPE “WF" 2,500 h-p. at 100 r.p.m 
Pat. & Pat. Pending 
















L-R Type “W” 


For heaviest to medium = duties 
Steel mills, rubber mills, forging 
hammers, mining, logging, chemical 


plants, pulp mills, pumps, ete 





Capacities same as Type “WF” 


L-R TYPE “W"’ 
Pat. & Pat. Pending 


Scores of couplings, smallest and largest, designed for every purpose and 
condition of service are identified with much more detail in L-R literature 


SEND FOR COMPLETE L-R ft \y 
CATALOG AND SELECTOR CHARTS 


With the L-R Instant-Finding Selector Charts 
and Catalog, anyone can quickly determine 


just the right coupling for the job. Engineers 





and power transmission men should have a 
set at hand for ready use. Write 


LOVEJOY FLEXIBLE COUPLING CO. 


5020 W. Lake St. Chicago, Ill. 
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and of unlimited length may be made- from the same 
wide variety of original material as with the other 
models. 

Aside from the rotary feature, which enables it to 
produce lengths of copy, the chief difference between 
this machine and the other types lies in the methods 
employed for controlling the photographic exposure. 

In a machine of this nature, the effect produced on 
the emulsion is proportional to the product of the 
intensity of the incident light and the duration of the 
exposure. In order to provide for the varying condi- 
tions of copy size, color and quality, all of which di- 
rectly or indirectly affect the exposure required, means 
are provided for controlling not only the speed of the 
belt which carries the copy and original through the 
machine, but also the brightness of the lamps illuminat 
ing the copy. Belt speeds varying from 2 to 17 ft. 
per min. are obtainable through the combination of a 
1; hp. variable speed driving motor and a two-speed 
clutch. The speed of the motor is controlled by means 
of a rheostat, the control knob of which is located 
within easy reach of the operator. 

Hlumination, supplied by 7 special 50-watt white 
incandescent lamps for direct printing, and 7 40-watt 
special amber lamps for reflex printing, is adjustable 
by means of a 500-watt variable resistor. A voltmeter 
having a range of 0-150 volt is provided for determina- 
tion of proper lamp voltage. For ordinary reproduc- 
tion of direct negatives, the lamp voltage is generally 
set between 60 volt and 115. volt, depending on the 
density desired, and the speed of the belt. 

The two-speed clutch makes it possible to rapidly 
change over from direct printing to reflex printing, by 
reducing the speed of the belt. At the same time, the 
lamp voltage is raised to obtain the required image 
density. 


This model, as with the others, may be operated in 


a room lighted by subdued daylight or by ordinary in- 


candescent lamps. All that is necessary to prevent 
fogging ef the paper is to keep the emulsion side away 
from direct light. 


ARE YOU THE MAN? 


Among our readers is the 


engineer who is likely to qual- 


ify for an existing editorial staff 
opening with Electrical Manu- 


facturing. 


See page 142 
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YOOD brass scrap helps to make new brass 

J faster... . It will help to catch up more 
rapidly with the crying need for munitions to 
supply millions of United Nations fighting men 
who are not supplied sufhciently, now, to give 
them an equal fighting chance against the ac- 
cumulated supplies of the enemy. 

This brass scrap must be had. . . for it is ur- 
gently needed on jobs that only brass can do. 

In and around every industrial plant (and 
around home, too), a little systematic and in- 
tensive “‘bird-dogging” will turn up some scrap 
brass. No amount is too small... it will cer- 


tainly be enough to fire a shot that may de- 
PUBLISHED IN COOPERATION WITH THE 


PRODUCT DESIGN NUMBER 


“ Dig Uo trey Scrap of BRAES 


THE ARMED FORCES NEED IT NOW 








cide a battle on land, at sea, or in the air. 

So have a “Brass Finders Committee” organ- 
ized today. And when you have a fair-sized 
accumulation . . . don’t wait. Call your local 
scrap dealer or industrial salvage organization. 
They'll do the rest. 

Remember, brass scrap is always needed. 
Keep it coming — to “keep ’em firing.” And 
remember, also, to buy war bonds . . . which 


buy bullets. 


Bristol Brass 


THE BRISTOL BRASS CORPORATION «+ BRISTOL, CONN. 


2Makers of Brass Since 1850 


NATIONAL SCRAP METAI COLLECTION DRIVE 








YOU CAN’T WIN A WAR 
WITHOUT RELAYS! 
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HERMETIC 
RELAYS 


TIME DELAYS AND 
QUICK ACTING 


Pressure gas quench, larger 


10, 30, 70, 130, and 200 
Ampere Capacity 





INSULATOR CAP 
















BODY INSULATOR 


Gu contacts with circulating mer- 
COMPRESSION cury, oOver-running thermo- 
INSULATOR 


syphon action, with heat con- 
vection of denser gas provide 
extra dependability and extra 
capacity, as well as longer life 
and greater safety, even 
under adverse conditions. 


IT COOLS 
QUENCHES, PRESERVES 
No arcing, pitting and 
burning of silver contacts 
by using mercury immer- 
sion under hydrogen pres- 
sure. Fine for heat-treating 
furnaces and thermo- 
couple pyrometers, be- 
cause of its negligible 
current consumption 


Write the Pioneer of Steel Shell Relays 
for further information 


DURAKOOL, INC. 


SEALING 
GASKETS 


CERAMIC 


ELECTRODE TIP 
DISPLACER 










BF 
RELAY 


1010 N. MAIN ST. 
a CSUN VAN 


Electrical Contacts 
by BRAININ 


Help Solve Engineering 
and Design Problems 


Contact rivets in silver, platinum, pal- 
ladium and their alloys, and other ma- 
terials supplied to your specifications. 
Also, to meet today's requirements, 
we are expanding our field to take care 
of sub-assemblies using contacts. 


We specialize in laminated sheet and 
wire, bimetals, composite rivets and 
screws. Write to Brainin for your con- 
tact requirements. Inquiiies invited in 
reference to materials and designs. 
Prompt, confideatial attention given to 
all communications. 

For your convenience: If you're located in the 


Chicago area, write to E. L. Erickson, C. S. 
Brainin Co., 30 N. Michigan Ave., Chicago, Ill. 


THERMOSTATIC BIMETAL 
PRECIOUS METAL PRODUCTS FOR ELECTRICAL MANUFACTURERS 





20 VANDAM STREET, NEW YORK, N. Y. 








ELECTRICAL COMPONENTS 





Continued from p 86) 


ably reduced. Automatic control devices should als 
be rugged, both electrically and mechanically, as the 
conditions under which operation may be required would 
preclude the use of delicate apparatus which might be 
easily disturbed or thrown out of adjustment by vibra- 
tion, shock or temperature changes. 

Another very important feature of automatic equip- 
ment should be the provision for manual operation if 
the automatic control devices are damaged or for any 
reason become inoperative. The change-over from au 
tomatic to manual operation should be such that it can 
be effected rapidly and simply, in order to maintain the 
equipment in service without interruption when the 
necessity arises for changing to manual control. 

Simple and straightforward wiring schemes should 
be followed wherever possible. Frequently, the mer 
who have to keep equipment working are specialists in 
other jobs, and the maintenance of the electrical gear 
is secondary. If the layout is made as simple as pos- 
sible, much time may be saved in locating electrical 
faults that may occur. It should be remembered alsé 
in designing and building apparatus for war applica 
tions that the test equipment available in the field for 
hunting trouble may consist of nothing more than a 
ringer or telephone receiver and a dry cell. Thought 
used in laying out the wiring, and the use of carefully 
marked terminal boards can make it possible to isolat: 
various parts rapidly and to make tests for shorts and 
open circuits. Usually, more time is required in find 
ing the cause of equipment failure than in making the 
actual repairs to the damaged apparatus, so that the 
importance of a well thought-out electrical layout that 
will simplify maintenance should be quite apparent. 

Considerable stress has been put on the topic of main 
tenance, as it is felt that part of the manufacturer’s re- 
sponsibility is to produce a product that can be kept 
going with a minimum amount of time spent in servic- 
ing and repairing the equipment. In peacetime, con- 
tinuity of operation is not as essential as at present. 
and some devices which were inherently trouble-free 
could well be produced without much thought given to 
their maintenance. In wartime, the picture is consid- 
erably changed, and even the most trouble-free appara- 
tus may be subjected to conditions causing electrical or 
mechanical failure. The maintenance problem is, there- 
fore, considerably magnified at present and it is a duty 
of the manufacturer in the design of his product te 
facilitate maintenance as much as possible. 

Another factor to be considered is the protection of 
apparatus from corrosion. This is not a matter of 
equipment design, but it is important in protecting the 
apparatus from deterioration due to atmospheric con- 
ditions. Many equipment troubles are caused by cor- 
rosion rather than wear or failure. Cor- 
rosion in metals 1s an oxidation most commonly seen 


mechanical 


in the rusting of iron and steel. Many metals will 
> ° 


corrode when exposed to the air, and the rate of cor- 
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FOR 


22 YEARS 















Pioneers in Developing 
AND 


Specialists in Producing 


Electric M 0 T 0 R S 


Baldor’s standard construction has the fol- 
lowing exclusive features at no extra cost: 


Ball-bearing; totally enclosed; dust-proof; externally ventilated; built to 
operate under adverse conditions; glass or cotton insulation. 


Baldor also builds motors to meet Navy specifications. 


BALDOR OFFERS THE FOLLOWING RATINGS: 


SINGLE PHASE — Repulsion Induction . . . 1/8 to 71/4 H.P. 
Capacitor Type . . . . 1/30 to 114 H.P. 
a 1/30 to 14 H.P. 

RUG QUIENES 5 i ose hk ce et ees ly to 3 H.P. 

POLYPHASE— Squirrel Cage ...... ly to 15 H. P. 
Double Squirrel Cage . . . 3 to 15 H.P. 


...and a complete line of Unit Heater and Air Conditioning motors from 
1/30 to 20 H. P. 


BALDOR ELECTRIC COMPANY 
4353 Duncan Ave., ST. LOUIS 


Illustrating torced air-movement New York © Chicago * Philadelphia * Boston * Cleveland © Detroit 
over entire exterior of motor frame. Cincinnati © Minneapolis * and other Principal Cities 
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No matter how tough your schedules are to meet— LIMA GEARSHIFT DRIVES wil 
help you do the job. Whether its turning, milling, boring, planing, punching, shaping 
gear hobbing, etc., Lima Gearshift Drives have been engineered to do the work with 
Speed and Accuracy. Built in sizes from 1 to 25 H.P., either direct motor or belt 
driven. Speeds up to 8 forward and 8 reverse. Standard mounting brackets avail 
able for most standard machines. 


LIMA’S many important features have all been designed to meet specific require- 
ments in the unit motorization of production equipment and to maintain 
Speed with Safety. Unsolicited letters of recommendation show that 
Lima Gearshift Drives are stepping up production from 20% on some 
types of work to 200% and over on other types. Why not investigate 
immediately the possibility of stepping up your production with Lima 
Gearshift Drives. Consult our engineers— their experience is 
yours for the asking in this common cause. BEAT PRO- 
DUCTION SCHEDULES with LIMA GEARSHIFT DRIVES. 


> REMEMBER! Increased Operator Efficiency means In- 
creased Production so vitally necessary today. 
SEND TODAY FOR FREE 


DESCRIPTIVE, ILLUSTRATED as 
BULLETINS AND DATA SHEETS. quiries . . . Prompt Deliveries on Orders. 


Write or wire us today ... . Prompt attention to in- 
. F 


™E LIMA ELECTRIC MOTOR © =x" 


OFFICES - NEW YORK - CHICAGO - DETROIT 
ht ee 
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Interval Timers 
Running Time Meters 
Reset Timers 
Time Delay Relays 
Cycle Timers 
Repeat Cycle Timers 
Time Switches 


Signal Control 
Switches 


Program Switches 


Multi-Contact 
Timers 
Impulse Timers 
Special Timers 


aa AY CRAMER COMPA ne 


CENTERBROOK ent ESO areata! 
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rosion is greatly increased in moist atmosphere. Other, 
even more corrosive, atmospheres may exist where acids 
are exposed to the air. Such atmospheres may be en- 
countered in battery rooms or in chemical plants. One 
of the most vital locations for the application of elec- 
trical apparatus at the present time is on board ship, 
where atmospheric conditions are particularly condu 
cive to rapid corrosion. Methods of protecting against 
corrosion are, therefore, of considerable importance and 
should be considered in producing equipment that will 
stand up electrically and mechanically, and that will 
show a minimum of deterioration due to exposure to 


the elements. 


FULLY PROTECT METAL SURFACES 


HERE are many methods of protecting the sur- 
T faces of metals and giving varying degrees of pro- 
tection. The choice is that of using the method most 
satisfactory for the particular apparatus in question 
and the conditions under which it will be required to 
operate. Plating of metals is probably the most effec- 
tive method of preventing or retarding surface corrosion 
whatever its actual cause. 

Some metals show great resistance to corrosion and 
can be electrically plated or hot-dipped to form a sur- 
face on the parts to be protected. The base metal and 
the plate may often form a galvanic cell and the metal 
with the positive potential will be eaten away while the 
negative side will not be affected. Thus, for the most 
effective protection, the plating metal should be chosen 
so that its electro-chemical potential is positive with re- 
spect to the base metal. Other factors to be considered 
in the choice of a plating metal are the ease with which 
it may be plated, its porosity and mechanical charac 
teristics. 

lor many parts, adequate surface protection may be 
given by various paints and lacquers. Considerable 1m 
provement has been made in paints in the past few 
years, resulting in finishes that are durable and very 
resistant to wear. Baked enamels are particularly dur- 
able, and finishes may be produced that will stand up 
under the severe conditions to which war products may 
be subjected. 

To summarize: War products will be expected to 
stand up under more severe conditions, both mechan 
ically and electrically, than would usually be the case 
for peacetime products. As satisfactory operation must 
he had under these conditions, considerable care should 
be given to the choice of insulation. Mechanical vi- 
bration and shock must be recognized in the design and 
structural features must be modified in order that these 
factors will not lead to equipment failure in combat 
or behind-the-lines service. 

Particularly important are provisions for maintenance 
of equipment, and designs should be such as to facil 
tate the work of the man in the field who may be called 
upon to make repairs under most unfavorable condi 
tions. Automatic equipment should be so designed that 
manual operation can quickly and easily be effected. 
Finally, adequate surface protection should be provided 
to protect the apparatus from deterioration due to un 
favorable atmospheric conditions. 
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NORMA-HOFFMANN 


Made to Standard Double-Row Widths 
WITH 100% GREATER GREASE CAPACITY 















EXTRA SMALL 
CLEARANCE 


LONG SEAL 





TIGHT DIRT- 
AND LEAK- 
PROOF JOINT 


RECESSED 
INNER RING 





FLANGE 





LABYRINTH 








GREASE- 
FILLED 
GROOVES 


A clean, well-lubricated bearing is practically 
wearless. Dirt, however, will relentlessly destroy 
it. KEEP DIRT OUT AND KEEP THE GREASE IN, 
and you are protected against noise, rejections, 
and premature wear. 


In the illustration herewith, note the five dis- 
tinctive features that exclude dirt from the ““CART- 
RIDGE”’ BALL BEARING. That minute clearance 
between the long seal flange and recessed inner 
ring is ALWAYS filled with grease. The grease 
grooves in the inner ring are so many added 
“‘dams”’ against the entrance of dirt. 


Thus, without any additional closures, the in- 








tegral ‘““CARTRIDGE”’ seals KEEP THE DIRT OUT 
AND THE GREASE IN—regardless of the position 
of motor or unit. In assembling or disassembling 
in the shop, the ““CARTRIDGE’’ BALL BEARING 
STAYS CLEAN because its internal parts are 
never exposed. 


Adopt the “CARTRIDGE”’ BALL BEARING as 
insurance against dirt and grease contamination, 
and against neglected lubrication. It eliminates 
numerous supplementary closure parts and ma- 
chining operations and variables, and speeds up 
production; and it has convenient regreasing and 
inspection features. 


Write for the Catalog. Let our engineers work with yours. 


BEARINGS CORPORATION, STAMFORD, CONN., U. S. A. 
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PE ty ike 
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Backache, tonsilitis, or housemaid’s 
knee — the stuff in the medicine man’s 
bottle was supposed to be the cure for 


whatever ailed you. 


It would surely simplify your problems 
if somebody could make ove motor that 
would be the answer to every power 
question. Then, too, the study, work 
and worry of our prescription motor 


business could be eliminated. 


As of today, there is still no substitute 
for diagnostic skill, a blueprinted pre- 
scription, and the engineering skill it 
takes to build a specific motor for a 
specific job. WELCO Torque Motors 


are the result of this, as yet, unbeaten 


combination. 


B.A. WESCHE COMPANY 


1626 VINE STREET CINCINNATI! , OHIO 











AUTOMATIC SIZING CONTROL 


Continued from p. 90 


left and right button the operator can select the teed 
cycle desired and the rapid traverse to be used with the 
selected feed changes automatically. This 1s accom 
plished by relays which change the direction of rotation 
of both the de. feed and rapid traverse motors. 

A good example of a cycle through which the lathe 
passes is that of finishing a perfectly round nose on a 


v7 , 
Ra en 
aaa me) be Le) e >: 
SLL aw : 
a snes 


TRAV. CONTROL ~ 3 
Pcl 
eth ae 


A oe ON 
oe - ‘© 


cy @ @ © 
RIGHT OFF OFF OFF 


FEED FEED PUMP. GEN. 
MOTOR MOTOR MOTOR 


SAFETY 
i 


STOP 


Peres ft ae @aiCALLY CONTROLLED 
LATHES ARE MADE UNDER THE FOL~ 
LOwMae VU. & PATENTS 

1306454 

is ed 


7 
THE MONARCH MACHINE TOOL CO } 2143288 
SIONEY, O10, U.S.A. a PATENTS SENDING 





ONTROL panel for the automatic sizing lathe. All 

operations head-up here. Functions may be clearly 

identified in this illustration. Voltmeter indicates 
performance of motor generator set 


shaft. The template for this particular job would be 
made from a thin piece of metal with a radius of exactly 
the same length as the radius desired on the shaft. 
The width of the template would be half the diameter 
of the shaft. With this template placed in the template 
holder and the piece to be turned, between centers, the 
operator would then position his tracer point to the 
template to correspond with the tool to the piece being 
turned. With the control set for feed toward headstock 
and out the operator presses the start cycle button and 
engages transverse lever and longitudinal lever. 

\s the tracer switch is open, the longitudinal feed 
clutch and transverse feed brake are energized causing 
the tracer point and tool to move longitudinally toward 
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eS Se 
use WILMINGTON VULCANIZED FIBRE 


» HERE ARE SOME PRACTICAL 
SUGGESTIONS TO HELP YOU ANTICIPATE 
INCREASINGLY GRAVE PROBLEMS OF SUPPLY 


Do this: Survey your products, part by part, seek- 
ing those parts made from materials on the critical 
list and likely to become even harder to obtain. 
Take the specifications for each of these parts and 
compare them with the properties of replacement 
materials which are more freely available. Note 
those which coincide, call in the materials’ manu- 
facturers, and get started mow in making the 
changeover! 


If it's a material like WILMINGTON VULCAN- 
IZED FIBRE, the transition will be no problem— 
for—WILMINGTON FIBRE parts can be pro- 



























































duced on machines you're now using, without a3 ue las. laetl 
retooling, in minimum time, and often at substan- : a5) ¢* ei | e34 | 83 | 
tially lower cost. WIUMINGION | Wer cenducer | npr - i - - ol 
And, where you can use WILMINGTON = : | == eres: | 8 me 
FIBRE, whether in electrical or mechanical appli- = : : he es naceesie 
cations, you will have applied a material whose — —_|* mare : 
exceptional performance not only meets—but = eee ~ = in : 
beats that of most others! —— aa liae Lame Tachi. baa ae ee 
Check carefully; you'll see why. Glos ten-onductar | one | tomo | Oona | Oeame | ouone | Greate | Oem 
Wood Non-conductor None (dry) Absorbs Swells 0 mad Destroys —— Destroy 
}® N dé Der 0 ® es —— N | 
A R E T be E Ss E T MM o R EB Q U i R Eb D Leathe Non-conduct Deteriorates Absorbs Rots Doss ” Destroys Brurses Destroy 
Bone N ductor None Ab Ror Cre Destroys Breaks Destro 
* 4 - : = 
Physical Properties: 
* 
e@ Perfect insulation—against current, heat, shock, noise and vibration. _Insoluble in all ordinary solvents, and is uninjured by con- 
e@ *Tensile Strength—8,000 to 10,000 pounds per square inch with tact with or immersion in alcohol, ether, ammonia, turpen- 
grain. tine, naphtha, benzine, petroleum, etc 
e@ *Compression Strength—25,000 to 35,000 pounds per square inch. Oils have no effect on WILMINGTON FIBRE, and are 
@ *Shearing Strength—9,000 to 13,000 pounds per square inch. not absorbed by it in the slightest degree. Salts, also, 
e@ Elastic Limit—Average 4,000 pounds per square inch. have no effect upon it, but most mineral ecids may in time 
e@ *Dielectric Strength—150 to 400 volts per mil of thickness. cause disintegration. 
@ Specific Gravity—1.05 to 1.5. Quality improves with age. 
e@ Active combustion bejins at 650 degrees Fahrenheit. Colors are constant and permanent. Standard colors are 
@ Tough, dense and homogeneous. red, qray (natural, uncolored fidre) and black. 
e Resilient in a measure. *NOTE: the above fiqures relative to tensile, compressive, 
@ Hardness, varying degrees of. shearing and dielectric strength, and specific gravity, refer 
e @ Flexible to a certain extent. to the class or kind of WILMING- 
) @ Non-crystallizing under severe vibration. TON FIBRE for purposes requiring 
maximum properties. 
s WHEREVER you need a perfect insulator against current, heat, 
shock, noise or vibration... Where you needa material of great 
C strength and hardness... Where light weigtt and attractive, neat 4 E ED 4 E L Pp 
e appearance are factors . . . There is a use for Wilmington Fibre! ses 
e And, note this: in determining the applicabil- 
cy TO KEEP YOUR PRODUCTION FLOWING—this tough, \ = #ty of Wilmington Fibre? Get 
; bone-like material is immediately available in various grades to in touch with us about 
meet varying specifications (we can help you find the proper your specific problem. Or, 
d grade)—furnished in sheets, rods, tubes, or finished parts fabri- for general information — 
cated to your specifications in our own shops. Wire, ‘phone, send yor copy of this Fibre 
or write— Data Book which gives details of 
d properties, applications and fabrication. 
\ SHEETS eo RODS oe TUBES cf SHAPES Sent free, upon request—on your letterhead, please! 


WILMINGTON FIBRE SPECIALTY CO., Wilmington, Del. 
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Furnas KS4 and K302 Controllers 
as used on Dreis & Krump Press 


/epRuM 
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CONTROLLERS 
Clon FURNAS 


* Thousands of the popular Furnas 
KS4 plain reversing controllers and K302 
reversing with built-in thermal overload, 
such as employed on this Dreis & Krump 
press are in daily operation on various 
kinds of machinery. Their popularity is 
due to their durability, compactness and 
splendid appearance and the fact that they 
can be furnished in hundreds of different 
combinations to meet exact requirements. 

Furnas Drum Controllers are available 
in sizes from }4 to 10 horsepower. 


ENGINEERING CONSULTATION 
If you havea special or complicated prob- 
lem involving electrical controllers, write 
Furnas for engineering department 
recommendations. 

Write for the 16-page Free Booklet 
listing and describing Furnas Drum Con- 
trollers,magnetic switches, limit switches, 
pressure switches, foot switches, etc. 






THE K302 
REVERSING DRUM 


featuresa built- 
in thermal 
overload. Re- 
setting of over- 
load accom- 
plished only by 
returning han 

dle to OFF 
position. 

5 H. P. 550 V. 
AC max. 











Also available in 
2 H. P. size, 
style K304. 


UES 


ELECTRIC 
COMPANY 










IMIT switches (1 and 2) for rapid traverse are of 
special design to insure uninterrupted service over a 
long period, 


the template and piece being turned. When the tracer 
point contacts the template the tracer switch is closed 
causing the transverse clutch and longitudinal brake 
to be energized at the same instant the longitudinal 
clutch and transverse brake are de-energized. This 
moves the tracer and tool out until the tracer switch 
is opened returning the feed to the longitudinal motion. 
These two feeding motions continue as the tracer fol- 
lows the template, forming tiny stairsteps with dimen- 
sions within a thousandth of an inch, until the tracer 
contacts a stop that actuates a limit switch contained 
in the tracer. This automatically stops the feeding mo- 
tion, picks up the rapid traverse which carries the tool 
back to the starting position and stops as the carriage 
strikes a plunger, on a limit switch. 


FIGHTING THIS ELECTRICAL WAR 


being released only for the most important war and 
civilian requirements. Unless they fall within the most 
essential classifications, would-be purchasers of electric 
motors are being required to make a thorough search 
for a second-hand motor that could serve their pur 
poses before they are allotted a new motor. 

very idle second-hand motor put into use repre 
sents a definite saving in production capacity, materials, 
and manpower. It is estimated that there are well ove: 
a million motors above one horse-power available in the 
country—in the hands of second-hand dealers, in plants 
whose operations have been curtailed because of the 
war program, and on peacetime machines that are 
not suitable for war production. The used motors are 
available, and American industry must locate and adapt 
them. 

With the cooperation of the owners of commercial 
motors, the Conservation Division of WPB is building 
an extensive file of used motors. After every possible 
means of locating a motor through his own sources has 
been exhausted the manufacturer can apply to this 
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ASBESTOS INSULATED MAGNET WIRE 


. ‘ 
Round, square an ! rectangular asbestos insulated conductors 





















































finished to meet varying winding conditions and coil treatment 
requirements 


If you make motors, protect them against heat-induced 
failure with class B windings of Rockbestos Magnet Wire. 
Leads of A.V.C. Motor Lead Cable will complete the failure- 
proofing. 





THERMOSTAT CONTROL WIRE—TABLE TC 


Sizes No. 14, 16 and 18 A. W.G. in two to six conductors with 
1214, 25 or 3? mil wall of felted asbestos insulation and ead- 
mium plated steel armor. 


This multi-conductor control wire is widely used by manu- 
facturers of heat control devices as well as in low voltage 
signal and inter-communicating systems. Its lifetime insu- 
lation and rugged armor will give you troubleproof control 
circuits. 





This page shows but a few of the 122 different permanently in- 
sulated Rockbestos wires that have become standard types 


through wide use in various electrical products and industrial 





applications. These, and hundreds of 


RHEOSTAT AND STOVE WIRE—TABLE A 


“specials”, were originated by Rockbestos 


Sizes No. 18 A. W. G. to 1,000,000 CM insulated with a heavy 
wall of felted asbestos and covered with a rugged asbestos braid 
finished in black, white or colors 


For ranges, rheostats, furnaces, control panels, switch- 
boards, or any electrical equipment that develops heat, or 
operates in dry, high temperatures, use this heat-resistant 
solid conductor wire or All-Asbestos Rheostat Cable, 
Table R, with stranded conductor. 


600 VOLT A.V.C. MOTOR LEAD CABLE—TABLE L 
Sizes No. 18 A.W. G. to 1.000.000 CM insulated u ith foro walls 


of felted asbestos and a high-diclectric. heat-sealed varnished cam- 


research men to solve troublesome wiring 
problems and give better and longer 
service under severe operating conditions. 
Perhaps we could do something along 


the same lines for you? 





600 VOLT A.V.C. SWITCHBOARD WIRE—TABLE B ree ineert, will @ Resny asbestos Seaem eoerel. : 
dest Bo. 04 ti We Oa a eer Make your products dependable with this motor lead cable. It is 
nabentas tisaldtion: and ati. Cake ake oF coheed amour aoe heatproof, fireproof, greaseproof, oilproof and highly resistant to 
braid. : corrosive fumes and moisture. Use it for coil connections and motor 

Combine fire insurance and fine appearance in your switchboards leads in electrified mining machinery, motors, electric locomotives, 
with Rockbestos Switchboard Wire. It is absolutely fireproof and subway cars, ete. 


will not dry out under heat. Sharp, clean bends can be made without 
cracking as the asbestos wall acts as a cushion under the braid. 
Rockbestos A.V.C. Hinge Cable and Switchboard Bus Cable have 
the same fireproof and heatproof characteristics. 





600 VOLT A.V.C. CONTROL CABLE 
In one to 19 conductors. Standard strandings A.W.G. No. 12—19/No. 26 





CTOS NEW SAU re Ton 


and No. 9—19/No., . Other strandings furnished to ler. 
APPARATUS HEATING CABLE—TABLE LH Designed for use in equipment requiring a multi-conductor control 
Me. 13k: WEES acai diniaaband- veibdieens ties Gauamean ame mail cable capable of withstanding high temperatures, this cable is 
of felted asbestos and covered with 4/64” water proof lead sheath. widely used in the control sy stems of electric cranes manufactured 
Manufacturers of photographic developing tanks, dry print de- for use in steel mills. The insulation is unaffected by hot, corrosive 
veloping machines, candy making equipment, soil heating cable fumes, oil or grease and has ample moisture resistance. 


kits and other devices requiring controlled distribution of mild heat 
can use this easily shaped heating cable to advantage. 





600 VOLT A.V.C. POWER CABLE—TABLE E 





— Sizes No. 18 A. W.G. to 1,000,000 CM insulated with laminated 
ALL-ASBESTOS FLEXIBLE CORD—TABLE CA felted asbestos and rarnished cambric, and an asbestos braid. 
Other constructions for ser e voltages up to 8000, 
Sizes No. 10 to 18 A.W.G. with two or three conductors insulated with —~* , . - 
felted asbestos, covered with asbestos braid. Also in A.V.C. (asbestos Use Rockbestos A.V.C. Power Cable for the internal wiring and 
and varnished cambric) construction power leads of heat-exposed heavy electrical equipment and you'll 
This heat-resisting flexible cord is ideal for floodlights, blueprint add the selling point of guaranteed performance. 


machines, apparatus, high-wattage lighting units, ete., which require 
a heavy duty, enduring cord. For moisture-resistant construction 
specify the A.V.C. type. Labeled cord with polarized conductors if 
desired. 


ASBESTOS INSULATED APPLIANCE LEAD WIRE 
Sizes No. & 1.W.G. t ‘ er, m 


‘ 


ROCKBESTOS PRODUCTS CORP, 


780 Nicoll Street, New Haven, Conn, 






Whether you make waffle irons, hot plates, small motors, ranges, 
water heaters, radios, ovens or blueprint machines, we can give 
you an asbestos lead wire made to fit the mechanical requirements of 
your product. 
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SMALL MOTORS 





for General Purpose 
Applications 


Types—Split Phase, Capacitor and 
Shaded Pole 


Speeds—1100, 1700, 3400 RPM 


Power—1 /80 to 1/20 HP, depend- 
ing on speed 


Voltages—up to 220 AC. 
Frequencies—60, 50, and 25 cycles 





Bases—Solid, Resilient or Flange 


Mountings—Horizontal, Sidewall, Ceiling or Vertical, 
with shaft up or down. 


Efficiency—High for such small powers. 


OHIO MOTORS INCLUDE————— 


Split-phase Induction to 1/3 HP 
Direct Current to 1 HP 

Capacitor to 2 HP 

Polyphase to 2 HP 

Aircraft Motors 

Shell Types to 5 HP 





Torque to 100 oz. ft. 

Shaded Pole to 1/30 HP 

Synchronous to 1/6 HP 

A.C. to D.C. Motor Generators 
and High to Low Voltage D.C. 
Dynamotors up to 300 watts. 





What is your problem? 


THE OHIO ELECTRIC MrG. CO. 
Cleveland, Ohio 


5$05 Maurice Avenue 





10 


service for help. Since we are all busy and getting 
busier these days, we urge that before applying to the 
Conservation Division, each purchaser make a genuine 
effort to locate a motor through regular channels. 

This simplification of product, substitution of less 
critical materials, and the more extensive use of used 
equipment is being applied through the entire electrical 
industry. Only thus can we stretch our scarce ma- 
terials sufficiently to produce extra production. 

The need is evident. We must make our scarce 
materials go farther, if we are to increase produc- 
tion. The new emphasis is neither on price, quality, 
nor delivery. The new watchword of the industry must 
be conservation—conservation of vital materials through 
simplification, maximum utilization, and_ substitution. 
Once again we call upon American engineering genius 
to get the answers. If past performance in this in- 
dustry is any indication, it will not fail us now. 





WITH LESS COPPER 





Continued from p 123 


ber of turns is less because there are fewer ampere 
turns in the armature for which to compensate. A sav- 
ing of ypper is therefore realized 

from one-quarter to one-third of the copper in a de 
motor is in the commutator. Here the problem is not 
so much the current capacity of bars as it is the surface 
provided for current collection. Copper-clad _ steel 
might be adequate provided the fabrication could be 
worked out and the co-ordinated problems of segment 
insulation and mechanical elements provided for. 

“Tron motors” with wide stator teeth permit a lower 
flux density in the iron and thus less ampere turns, as- 
suming a normal total flux. The core can be shorter 


and the amounts of copper and iron less. There is also 


an increase in efficiency. The limitation with small 
motors may be the permissible starting current (power 
company requirement) or the pull out torque. An 


“iron motor” may have lower reactance and resistance 
of the stator and thus a high starting current. In the 


rotor, a reduction in copper increases the resistance 
and thereby the starting torque but the maximum 
torque may be insufficient to pull a load up to speed. 
The starting current limitation may be unimportant in 
many military applications. It is, therefore, often pos- 
sible to design a motor for war equipment with radi- 
cally reduced amounts of both iron and copper. 

ven without resorting to special tricks a thoroug]l 
overhaul of designs will usually yield some results and 
often astonishing ones. A '4 hp. induction motor was 
revamped to use only 73 per cent of the original iron 
and saved 13 per cent of the copper. A 4% hp. motor 
similarly treated showed 12% per cent iron saved and 
5 per cent copper with an efficiency increased by 4 per 
cent. Ina fan motor the core length was reduced from 
314 in. to 234 in. with corresponding decrease in length 
of turn in the coils. 

Since an increase in speed permits a smaller motor, 
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‘We'll FINISH the Job 
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— with EGYPTIAN!” 


A wise decision Mr. Design Engineer. Not 
only will your product look better and last 
longer, but you will speed up production, 
avoid bottle necks and rejects, and the 
doubts and difficulties that beset one who 
experiments with untried makeshifts. 

Egyptian lacquers, enamels and synthetics 
have been giving permanent : 
satisfaction under extreme condi- 
tions for a long time. As one 
of the oldest manufacturers of Se 
specific finishes it was natural 
that our chemists should gear our 
line to the war effort and develop 
new formulae to fill exacting Gov- 
ernment specifications. 


* UNITED STATES * 
* GOVERNMENT 
SPECIEICATEC 


INTISHES 


ee = ; 





To aid you, whose products are used di- 
rectly or indirectly in one or more branches 
of the Service, we have prepared a book 
giving many of the more important Govern- 
ment finish specifications. Naturally there's 
an Egyptian Finish for each one. This valu- 
able loose-leaf book which will be kept 
up to date by additional sheets 
as new specifications are issued, 


Ns : will be sent to every legitimate 


manufacturer who writes us on 
business letterhead giving title 
and the general character of the 
war contract involved. Just ask for 
Government Specification Book 
EMID. 


THE EGYPTIAN LACQUER MANUFACTURING CO. 


ROCKEFELLER CENTER — — — 


NEW YORK 





Superior FINISHES 








MERCOID 
RELAYS 


There are several distinguishing 
features in these relays which make 
them particularly suitable for ap- 
plications where quietness and de- 
pendability for long periods of 
service are essential. 


They are equipped with mercury 
switches—the most reliable means 
for making and breaking a circuit. 
Mercoid hermetically sealed 
switches are immune to dust, dirt 
or corrosion and will last indefinite- 
ly without any deterioration. 


TYPE V TRANSFORMER-RELAY 
With Low Voltage Pilot Circuit 


Recommended for coal blowers, unit 
heaters, stokers, oil burners, electric 
heaters, air conditioning, refrigeration, 
; - and various industrial applications 
Mercoid relays are different from 


conventional clapper type relays. 
There are no metal contact faces to 
hum or chatter. The contact cannot 
be held closed by residual magnet- 
ism.Varioustypesofrelaysavailable. 


Specifications sent upon request. 


TYPE W-6 RELAY 
For Panel Board Mounting 
Recommended for control of motors, 
valves, electric heaters, fire and burg- 
lar alarm signal systems, etc. 


THE MERCOID CORPORATION 
4211 Belmont Avenue 
Chicago, Illinois 





OXYGEN FREE HIGH CONDUCTIVITY 


A Superior Commer 
FOR ALL PURPOSES 


OFHC Copper conforms to the A.S.T.M. Specifica- 
tion for electrolytic copper wirebars, cakes, etc., 
B5-27 with regard to metal content and resistivity, 
and is free from cuprous oxide. 


OFHC Copper is characterized by its freedom from 
casting defects and its bar-for-bar uniformity. Its 
freedom from oxygen results in great ductility and 
toughness as evidenced by its high reduction of area 
and resistance to impact. 


OFHC Copper withstands more working in hard 
condition when tensile strength is greatest, making 
it especially suited for products subjected to severe 
fabricating or service conditions. 


OFHC 


REG. U.S. PAT. OFF. 


SALES OFFICE 
THE AMERICAN METAL COMPANY, LTD. 


6! Broadway. New York, N. Y. 


Metalluraical and Enaqineerinag Office 


THE SCOMET ENGINEERING CO. 


420 Lexington Ave., New York, N. Y 
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it may be a wise move to change the gear ratio in small 
geared devices and use four poles where eight were 
used before. Or, as in some centrifugal pumps, the 
whole unit may be redesigned for higher speed. 


LESS COPPER IN INDUCTION MOTORS 


W ic: most electrical devices, as already men 
tioned, an increase in operating temperature to 
save copper should be seriously considered. That it 
can be done in induction motor design has been demon 
strated experimentally. Certain obstacles are involved, 
particularly the effect on insulation, the solder, the 
lubrication and the mechanical clearances. 

Insulating coverings for wire and varnish for coils 
which have withstood operating temperatures of 200 
deg. C. for long periods in experimental motors, ar 
now available. The one vulnerable factor, insulation. 
seems thus to be removed. But we are not out of the 
woods yet! The whole subject of lubricants has to 
be studied for running at 150 deg. C. or more. Grease 


will not stay in bearings, and oil will rapidly oxidize at 


those temperatures. Perhaps graphite or the metal 
sulphides may offer help. Differential expansion of 
parts 1s another difficulty. The small air gap in induc 


tion motors may disappear when the motor is hot and 
the rotor rub the stator. In some cases end play clear 
ances may be insufficient. 

In any event, test motors have been built to run at 
high temperatures and the saving in size and particu 
larly in copper is most attractive. Getting along with 
one-half the usual copper seems possible, as the fol 
lowing table of representative experimental data on 
“hot” motors shows: 

Cr ypper per 


Temp. Rise cent of Standard 


Rating deg. ¢ Design 
2 hp. 76 deg. 58 per cent 
15 hp. 113 deg. 50 per cent 
40 hp. 125 deg. 48 per cent 


N 1933 copper production in the United States was 

one million tons, of which 45 per cent went to elec 
trical uses, including manufactured apparatus, wires 
and cables. The use of copper increased considerably 
after the depression and in the last two years has risen 
sharply. The accompanying curve represents the ex 
perience of one company. The 1941 use of copper was 
more than five times that of 1934. Perhaps this figure 
could not be used for all branches of the electrical in 
dustry, but being conservative, we are consuming three 
times the copper we did in 1933, or three times 450,000 
tons, 1,350,000 tons per vear. Cut this in half again 
to eliminate distribution wires and cables and othe 
electrical goods where very little reduction of copper 
seems possible. We then have about 700,000 tons 
Even a 10 per cent saving (which does not require 
serious redesign) would yield 70,000 tons or 140,000, 
000 Ib. How many motors would that amount build? 
\ five hp., 23 volts, 1700 rpm., 60 cycle induction motor 
uses about 12 Ib. copper in the stator in a standard 
design (the rotor is often die cast aluminum). By 
simple computation, we arrive at a figure of 11,600,000 
motors of standard design that could be built from the 
savings—more with a “stripped for action” design. 
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.. the fractional h.p. field 
| gained a new, but well- 
seasoned, dependable source 


NEW — because Oster electric motors, now doing their 
part as power units in vital war instruments and mechan- 


isms, had not previously been offered in the market. 


| 
| 
| SEASONED — because Oster has been building simi- 
lar motors for 15 years, exclusively as original equipment 


for its own appliances. 


————— — because Oster’s peacetime require- 


ments have always called for 
the very qualities which are 
essential in war applications: 
Light weight, maximum power 
in minimum space, precision 


manufacture, ability to stand 
-0024 to .25 H.P. 
Complete in housing: up under abuse. 
11,” dia. by 2%,” long to 
31," dia. by 54%” long. * 
Windings: shunt, series, 
or split-field 3-lead re- 
versible series. Also per- JOHN OSTER MFG. co. 


manent magnet motors 1” 


aa te ae ae RACINE, WISCONSIN 
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Everlasting 
Fastenings 


Harper's Fastenings are 
BRASS fighting the Axis and fight- 
ing corrosion. They are be- 
ing used on a multiplicity 
of war equipment... such 
as ships, planes, guns and 
tanks . . . because they 
successfully defy rust, cor- 


BRONZE 


COPPER 


rosion and other tough 
conditions. Practically 
speaking, they are ‘‘Ever- 
lasting.”’ 


4320 STOCK ITEMS 


- of bolts, nuts, screws, 
washers, rivets, and acces- 
sories in the non-ferrous 
and stainless alloys. Many 
are ‘‘hard-to-get."’ Spec- 
ials manufactured to 
order. 4-color illustrated 


catalog free to executives. 
The H. M. HARPER COMPANY, 2609 Fletcher 
St., Chicago; 45 W. Broadway, New York City. 


The 


EVERLASTING FASTENINGS . 
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inducements of style, bulk and flash gives design a new 
lease on life. Aesthetic beauty will be the direct result 
of careful planning and precision manufacturing. 
More than any other people, the American peopk 
appreciate quality, but there is no doubt that their taste 
has been dulled by the inferior designs which some 
manufacturers have foisted upon them in recent years 
Because quality was often being sacrificed in order te 
compete in disastrous cost wars, many consumers mis 
took this low initial cost for economy. Short life and 
high maintenance rates proved that this notion was 
erroneous. Given sound, honest design, public response 
may prove the fallacy of trying to sell “gingerbread” 
to anything but a limited market. Doubtless, the post 
war period will see the disappearance of many manu- 





facturers whose sole interest has been quick profit at 
the expense of quality and integrity of manufacturing 
Such a weeding out process will benefit industry as < 
whole. Honest private industry will be relieved of the 
ordeal of lowering its standards of quality in a wat 
for economic survival 

We are fighting this war in order to bring the “Amer 
ican standard of living” to an ever increasing numbe: 
of citizens. But it should be understood once and for 
all that this cannot be done by reducing the quality of 
products to the point where an economic penalty Is 
exerted upon the unsuspecting lower brackets. On the 
basis of quality alone competition can be healthy. New 
comers, uninhibited by pre-war precedent, are bounc 
to enter the field of manufacture and to bring wit! 
them a fresh viewpoint. It is conceivable that they will 
produce outstanding new solutions to old problems. fh 
all this, the public will benefit ultimately. 


OFF TO A FRESH START 


SIDE from the new picture of an altered business 
A and economic regime, the designer will have al! 
the technological improvements arising from the wat 
effort on which to chew. Since most of the existing 
tools will have been confiscated, design can be entirely 
original without qualms of conscience about wasteful 
ness. All familiar materials will be available in tremen 
dous quantities, including new synthetics, plastics 


metals of extraordinary physical properties, and light 


ES nero 


metal alloys as well. Quality is to be expressed in terms 
of superlative finish, the use of perfect ingredients, and 
attention to details and precision of manufacture. ‘The 
designer will have no lack of new materials in order te 
achieve his ends. 

War production is teaching many industrialists the 
meaning of “precision manufacturing.” AIL techniques 
as well as the efficiency of most plants have been stepped 
up. For example, in the race for accuracy screw 
machine parts have had certain fields to themselves 
Now we find that in many cases, by devising new and 
ingenious methods of assembly, stampings are replac 
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There's just one foolproof solution to this draftsman’s problem. 
And that’s Micro-Weave All American Tracing Cloth. There 
are no bugs in Micro-Weave. 


In spite of repeated erasure, Micro-Weave Pencil Tracing 
Cloth will take pencil smoothly and ink-over with minimum 
of feathering. 


Its superior finish and fine hard surface mean higher_trans 
| parency and maximum resistance to erasure. 
' 


Micro-Weave insures cleaner, sharper blue prints—in less 


time, with less effort, at less cost. 


Send for generous size sample or ask your 


dealer 


THE HOLLISTON MILLS, INC. ee 


NORWOOD, MASS. 


BOSTON - NEW YORK -: PHILADELPHIA 
CHICAGO : ST. LOUIS - RICHMOND Ne 


THE LINE BUG 


This persistent little termite leaves his 








feathery footprints on lines inked over after 
repeated erasure. You can make him harm- 
less by using Micro-Weave Tracing Cloth. 





Micro, 
is 
Te Peet tamed 


ote) 
Ta Tm y 
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The long list of companies for whom we are 
producing Name Plates in Plastic reads like the 
. [7 ’ [ ; 

*“‘Who’s Who” of American Industry. Our ex- 


perience and excellent workmanship are at your 
call too. 


Send us your blueprints and specifications and 
you will have samples and full information on 
plastic Name Plates by return mail. 


Ask for our booklet 


**Name Plates in Plastic’’ 


Several Territories still open f or experienced Name Plates Salesmen) 


G. FELSENTHAL & SONS 


| PPP a Te LLU SLL CL 
4/112 W. GRAND AVENUE - CHICAGO 
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OVER-RUNNING CLUTCH 5 

A “free-wheeling” clutch of simple design. % 
“Standard Equipment’’ for: Automatic dual % 
drive operation of any equipment with any % 
type of prime movers x Automatic operation of x 
2-speed drive * As a rachet permitting infi- 
nite adjustment x As an automatic backstop. % 
_— WRITE TODAY % 

| LLIAR D TolearnhowHilliard x 
willadaptthisclutch % 

Cc RPORATION to YOUR needs. vs 
| een Address: Dept. E-10 Re 
SINGLE REVOLUTION—FRICTION—SLIP—CENTRIFUGAL % 


EBRKRRESK BEEK BBEK BBEK EBBK BBBBK EBB BABBK K BBBBK RBBB BEEK G2 





ing screw-machine parts (in which process the pre- 
cision depends largely upon the “set-up” man). This 
new efficiency in assembling parts reduces the number 
of “rejects”, speeds up manufacture, requires less metal, 
and, ultimately, reduces production costs. New tech- 
niques of welding often make the introduction of 
stamped assemblies possible, and when used in con- 
junction with injection-molded plastic parts further 
reduces weight and cost. 

To cite another case of technological progress, elec 
trical motors are being built with a better power-to-size 
ratio. This has been the result of necessity in the 
design of bombers. Compact appliances using these 
motors will show a definite design improvement over 
former bulkier models. Better materials being avail 
able, these motors will require less maintenance and 
repair, and may, therefore, be hermetically sealed for 
better performance. The elimination of joints and oil 
intakes make cleaner design possible. Electrical control] 
systems have been improved out of necessity and will 
open new avenues of thought to the designer. These 
are but a few of the thousands of advancements which 
war production will offer to the designer and manu 
facturer for use 1n a world of peace. 

In conclusion, we hope and believe that products, 
electrically-energized or not, will avoid the superfluous 
and sensational to practice restraint. The successful 
post-war product will be the result of design based 
on quality rather than cheapness; honest informa 
tive advertising will demonstrate the economy of “real” 
value, and the consumer response will be enthusiastic 
By eliminating the suicidal spiral of competition based 
on price alone, the manufacturer will be assured a 
decent margin of profit. As the result, private enter 
prise will benefit, both economically and from the 
standpoint of public prestige. From the designer's 
angle, product design, far from being arid, promises 


to be glamorous 1n its truest sense. 





CONTROLLED TEMPERATURES 





indicating pointer amounting to 0.2 per cent of the 


scale length will produce power relay operatiot Phe 
electronic tube, or amplifier, is a stock type of tubs 
which may be secured from any radio dealer and _ re 
placement can he easily made by the user. 

Among those organizations active in this field, and 
including those cooperating in making available data 
upon which this study was based, are: Allen-Bradley, 
\merican Instrument, Arrow-Hart & Hegeman [le 
tric, Barber-Colman, Bristol, Brown Instrument, Burl 
ing Instrument, DeJur-Amsco, Struthers Dunn, Fer 
wal, Foxboro, Julien P. Friez & Sons, Gas Furnace, 
General Electric, Hart Manufacturing, H-B Electric. 
Hlinois Testing Laboratories, Leeds & Northrup, Met 
coid, Micro Switch, Minneapolis-Honevwell Regulator, 
Partlow, Precision Electrical Instrument. Pyvrometet 
Instrument, Ranco, Sarco, Spencer Thermostat, ©. | 
Tagliabue Manufacturing, George Ulanet, Westing 
house Electric & Mfg., and Wheelco Instrument- 
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FOR VICTORY... The Signals Must Not Fail ! 


PON the flash of a Warning and Signal 
Pilot Light may depend success or fail- 

ure ... even life or death .. . of fighting men. 
The signals delivered by Pilot Lights are 
vital. No machine is complete without them 


- no operator can function without them. 


The signals must not fail! 
That's why we, at Dial Light Company, are 
devoting ourselves to the single task of mak- 
ing better Warning and Signal 
Pilot Light Assemblies—constantly 
working to achieve the utmost in de- 
pendability and all-around quality in 


our products: 





These include a complete line of 265 
Warning and Signal Pilot Light Assemblies 
and parts. In addition, we are producing 


thousands of special assemblies to order. 


For any electronic-or-electrical application 
we can manufacture Warning and Signal 
Pilot Light Assemblies to specifications. Our 
facilities and equipment enable us to render 


the urgently needed rapid service. 


Your inquiry will receive a speedy 
response accompanied by a no- 


charge sample and blueprint. 


90 WEST STREET * NEW YORK,N. Y. 








@ Porcelain has found new, vital uses, re- 
leasing tons of metal to important war efforts. 
In addition to being a preferred material for 
electrical insulation, porcelain offers advan- 
tages over many metals by being unaffected 
by water, won't corrode or rust, resistant to 
most acids, and withstands high temperatures. 
Universal dry-process porcelain can be 
molded to close dimension limits. Ask to 
have a Universal engineer analyze your 
product and see how many metal parts can 
be made better of porcelain. 


THE UNIVERSAL CLAY PRODUCTS CO. 


1540 EAST FIRST ST., SANDUSKY, OHIO 
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SMALL SPACE GEARMOTORS 





Continued from p. 133) 


the moving spindles two pinions of slightly different 
diameters are provided. One of these engages a sta- 
tionary annular gear and the other meshes with an 
annular gear of different diameter on the driven shaft 
Differential gearing permits reductions from 3 to 1 
up to 20,000 to 1 or more. It is said that ratios of 
20 to 1 up to 20 million to 1 can be accommodated in 
any one casing with a constant number of parts for 
all units. The more common commercial limits extend 
up to about 300 to 1. 

Large gear reductions may also be obtained by fur- 
nishing the motor shaft with a worm gear up to ratios 
of about 70 to 1, and this in turn may be further aug- 
mented by equipping the worm shaft with a set of 
planetary gears so that an ultimate ratio as great as 
300 to 1 will result. With the worm gear construction, 
the output shaft will be at right angles to the motor 
shaft. This may in some instances be disadvantageous 
but generally it provides a satisfactory drive for very 
low operating speeds. The worm gear construction 
is equally as compact as the spur, planetary or dif 





B 


LANGE-mounted 
types are another 
of the many availa 
bilities even in this 
teature wide diversi- 
ties are possible.A 
Double reduction, 
right angle take-off 
tor stud-in-motor as- 
sembly. B—Single 
reduction, right angle 
vertical take-off for 
stud-in-housing 





assc¢ mbly 


ferential arrangements and is therefore especially suited 


to built-in applications. The worms may have single 


or multiple threads. Double helical gears give ratios 
from about 9 to 85. 


For spur gears it is customary to employ helical 
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_PULL ON PUSH OFF 
DOUBLE POLE Sw. 
__ MAINTAINED CONTACT 


PP-2¢. 



















_PULL ON PUSH OFF 
MOMENTARY CONTACT 


PP-13_ 
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___ SELECTOR TYPE 
PULL AND PUSH SW. 


PP-16 








Safe! — PULL to START 


The one button has to be pulled intentionally to start motor. 
Pushing — accidentally or intentionally — only stops operations. The switch 


‘fails safe.” Here’s an original safety feature, combined with quicker control. 





Your machine operator needn't stop and look for which of two buttons to press. 


There’s no guard in the way, because no hazard trom accidental pressure. 


ONE Pull-Push Button Station does the work of two single units. So for 
directly for Data-sheet PP-1. 


INDUSTRIAL CONTROL DIVISION, 


ARROW -HART & HEGEMAN ELECTRIC COMPANY, HARTFORD, CONN., U. S.A. 


economy, too, switch over to the new PULL-PUSH Heavy-Duty Line... Send . 











... thanks to a new 
UGC n 


Here's the new Roebling Magnet 
Wire with a tough Synthetic resin insulation ideal for 
high speed war production. Check over the advantages 
below, available for the first time in one insulation. If you 
qualify under W.P.B. regulations, ROEVAR can be a 


valuable asset to your Victory Program. JR 
SMALLER ROEBLING/ 


— puts more copper into the same space, the same amount 
of copper into less space. 


TOUGHER 


— retains its flexibility and dielectric strength under the 
tension and abuse of high speed winding. 


EASIER TO HANDLE 


— eliminates the need for protective fibrous coverings, 
reduces the amount of treating varnish required, is 


unaffected by asphaltic compounds, naphtha and most 
other solvents. 


ROEBLING | 


JOHN A. ROEBLING’S SONS COMPANY. 


Sle arty 





TRENTON, NEW JERSEY Branches and Warehouses in Principal Cities 
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gearing in which several teeth are in contact at one 
time, resulting in smoother running than obtained with 
straight-tooth gearing. Output speeds are of course 
proportional to the actual motor speed but in a majority 
of gearmotor applications satisfactory results are ob- 
tained with standard motors of 1800 or 1200 rpm. (syn- 
chronous). For attachment to the driven machine, the 
arrangement is furnished with a flange similar to that 
supplied on a standard flange type of motor. Many 
makes of vertical gearmotors are constructed in a 
flange type that may be operated in either a vertical 
or horizontal position. 

Whether to use low-speed motors, gearmotors or 
competing devices is usually a question of comparative 
cost, bulk, weight, vibration or appearance. Because of 
changing conditions and the great variety of competitive 
motors and designs no general rule can be applied. But 
in specific cases it is always possible to compare prices 
and other factors for a given application. Drives oper- 
ating at speeds of 600 and higher are best obtained by 
the use of motors designed for such speeds, while be- 
low this figure gearmotors are more practical. 

Motor Enclosure. With each of the reducers men- 
tioned, ac. and de. motors with open, totally-enclosed, 
fan-cooled, splash-proof, and explosion-proof frames 
can all be accommodated. This means that with any 
motor frame it is possible to use reducers which differ 
in gear ratio, service factor or type of gear unit. Other 
classifications are: flame-proof, protected, semi-protect- 
ed; drip; water- or weather-proof; self-, separately-, 
or pipe-ventilated; enclosed-self-ventilated, totally-en- 
closed-fan-cooled ; and dust-tight machines. These are 
defined in association standards as those of the ASA, 
Nema or AIEE and in manufacturers’ catalogs. In 
general open motors are less bulky than closed ones. 
Special insulation is usually required for motors ex- 
posed to steam, vapor, dripping or flooding; alkali or 
acid fumes; conducting or abrasive dusts, such as cast 


iron, carbon, graphite, coke, etc. Excessive ambient 
temperature requires either a larger motor or special 
insulation, as glass. Pipe ventilation is sometimes 
useful. 


Dc. motors may be series, shunt or compound wound 
in accordance with load and speed demands. In cases 
where exact speeds are not needed, with polyphase sup- 
ply, squirrel-cage induction motors are suitable. These 
mav be designed for normal starting current and torque, 
high starting torque, or high slip as with integral hp 
sizes, with the difference that no formal standards of 
performance have been adopted. Wound rotors with 
slip rings could be used for starting and speed control 
but it is not customary to build them in fractional hp 
sizes. Principal schemes employed for speed control 
are the change-pole, and multiple stator windings. Thes¢ 
give from two to four different speeds. Single-phas« 
motors are obtainable in all sizes from 1.5 watts t 
4 hp., though not in all types. Split-phase and capaci 
tor motors are sometimes provided with pole-changing 
or multiple windings. 
Ac. motors are obtainable in the following range 01 
SIZES: 
Two- and thre - phase IA to one hp. and up, HOO 
3600 rpm. 
Shaded-Pole: 0 to 0.05 hp.. 1200 to 3600 rpm. 
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SEE FOR YOURSELF 


Instruments STAY Accurate 


- why Simpson 





HE service you get out of an electrical instrument 
depends entirely on the lasting accuracy that 
is built into it. 

And, by the same token, the lasting accuracy of an 
instrument depends entirely upon the stamina and 
accuracy inherent in the movement proper, for this 
is the very heart of every instrument. 


In every Simpson Instrument you will find a move- 
ment like the one pictured above—a full bridge type 
movement with soft iron pole pieces. Men who know 
instruments have long recognized the basic superior- 
ity of this design. It not only permits a higher degree 
of accuracy—it assures maintained accuracy, year 
after year. 

If your need for instruments is vital enough to give 
you the right to buy, it is vital enough to rate the 
best. Examine the Simpson movement, and you will 
see for yourself, why, to so many discriminating 
buyers, best means . . . Simpson. 


SIMPSON ELECTRIC COMPANY 
5200-18 Kinzie Street, Chicago, Illinois 






MODEL 260 


MILLIAMPERES 
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High Sensitivity 
Tester 
Here is a typical example of 
Simpson leadership. Ranges 
to 5000 Volts, both AC and 
DC, at 20,000 ohms per volt 
DC and 1000 ohms per volt 
AC. Current readings from 
1 microampere to 500 milli- 
amperes. Resistance read- 


ings from 1/2 ohm to 10 meg- 
ohms. Five decibel ranges, 


—10 to +52 DB. 






























50 years of EXPERIENCE 


for you to use! 


Hicu quality electrical control 
devices are not made merely by putting men, tools and 
materials to work. Long familiarity with electrical con- 
trol problems is needed to develop dependability, long 
life and precise performance. That is why Automatic 
Electric’s half century of experience is so important 
today to designers and producers of war products. 


This same experience is reflected throughout Auto- 
matic’s new 80-page catalog. It contains more authori- 
tative data, about a wider variety of electrical control 
products, than you will find in any other book on the 
subject. Be sure to write for your copy. 


And Automatic Electric’s field engineers can provide 
practical assistance too—make valuable time-saving and 
effort-saving suggestions. Ask our nearest representa- 
tive to work with you in selecting the equipment best 
adapted to your needs. A letter or call to our nearest 
office will bring full information promptly, or if you 
prefer, write us direct. 


AMERICAN AUTOMATIC ELECTRIC SALES COMPANY 
1033 West Van Buren Street, Chicago, Ill. 


RELAYS 


and other control devices by 


AUTOMATIC & ELECTRIC 


to 
—_ 
to 


Split-Phase: 0 to 0.5 
Capacitor: 05 to one 
Repulsion-Start-Indu 
1800 rpm. 
Straight Repulsion: . 


but a runaway speed of 2500 to 5000 rpm. ; operat 


ing speed from 


ating speed 3506 
and up. 

For three of these 

have been adopted 1 





.) to 1.5 x synchronism. 
AC. Series: 125 to one and up, no fixed speed ; oper- 








hp., 600 to 3600 rpm. 
and up, 600 to 3600 rpm. 


ction: .125 to one and up, 1200 t 


125 to one and up, no fixed speed, 


) to 12,000, runaway speed 15,000 


types certain minimum standards 
wv the Nema. Tabulated torque 





ORM gear units 
be eithe 
or double 
B). The lat er, of 


course, serving for un | | 


may 
single (A) 


usually low output 
shaft speeds 


rating standards for split-phase start, capacitor start 
and run and repulsion-start induction types appear 
elsewhere in this presentation. 


Some idea of wh 
sold commercially is 


Starting 
Torque 
100-250% 


Type 
Polyphase 


Shaded-pole 30-40 
Split-phase 75-150 
Capacitor- 

Start 300° 
Capacitor 350 
Synchronous 

‘Capacitor 80-90°, 


3-Wire 

Capacitor .180 pull-uy 
Repulsion 

Start 


Induction 350 
Straight 
Repulsion. 200 & up 


Ac. Series 350-500 


Motor torques are 


ELECTRICAL 


at may be expected from motors 


indicated as follows: 


Start. 
Amp. per 
Starting oz. ft. at 
Current 110 volts 


Max 
Reversals 
per Hour 


Pull-Out 
Torque 


400 to 0.16 200-300°; 20 
700°% 
165 2?.5-6.6 io 100 
500-600 = -1.1-1.2 175-200 20 
150 0.28-0.33 175-200 20 
+ 5( 0.28-0.33 185-200 20 
180 ») 
150°; 180 
300 0.14-0.20 175-250 60 
250 0.14-0.20 60 
200-300 0.12-0.5 60 


approximately proportional to the 
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“STANDARD EQUIPMENT” IN PEACE IS ONE 


UT TODAY, almost before a test 

pilot can take a new fighter plane 
“upstairs, its design is changed. Faster 
engines are constantly being demanded 
—and delivered ... tougher fabricat- 
ing materials developed. 

Yet the warplane whose wings are 
sull blueprint paper has one thing in 
common with aircraft designs that 
have gone before — the Torrington 
Needle Bearing. 

Changed-over to production-for- 
war, the Needle Bearing is once more 
proving its adaptability, in applica- 


tions where its unique advantages 


TORRINGTON 


KIGHTH 
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mean more than ever. Low coefficient 
of friction, for example, makes it es- 
pecially well-suited to manual control 
operations in fighter planes, assuring 
smooth, steady performance. 

Not only in aircraft production but 
throughout industry, every feature of 
the Needle Bearing is filling some vital 
wartime need. Its small size is saving 
space and critical materials... its re- 
markable ease of installation cutting 
assembly time, its design eliminating 
extra parts and assembly steps, its hich 


capacity and eflicient lubrication re- 


a . 
aucing the need for replacement or 


EEDLE BEARING 
(fila wailime need. 


jong 





maintenance attention in service. 
Small wonder that the Torrington 

Needle Bearing has become standard 

equipment, too, in America’s produc- 

tion-for-Victory program. 

FOR INFORMATION concerning capacities 

and sizes, send for Catalog No. 117. Or con- 


sult a Torrington engineer. He ts $ Me 
SS 
%. 
a 


well qualified in adapting the 
Needle Bearing’s unique advan- 
tages to specific problems. 

THE TORRINGTON COMPANY 
TORRINGTON, CONN.,, U.S.A. © Est. 1866 
Makers of Needle and Bal! Bearings 


Philadelphia 
Chicago 


Detroit 
Los Angeles 
London, England 


New York Boston 
_leveland Seattle 


San Francisco Toronto 





AVAILABLE 


TINNED BINDING WIRE 


— for Armature Work — 


Also: Binding wire (round), dead soft to any temper 
required; Straightened wire (round), in lengths; 
Flat wire, in coils or lengths; Wire in coils, for 
spring manufacture. 


ELEPHANT BRAND 
PHOSPHOR BRONZE 


20 a2 ee Ll 


The PHOSPHOR BRONZE SMELTING CO. 


2212 Washingtom Ave., Philadelphia, Pa. 


"Original Manufacturers of Phosphor ahh 9 
Bronze in the U. S. A.” = URE 


: : erent 
Established 1874 “ 


SHEETS - WIRE - RODS - ROPE - INGOTS: CASTINGS ‘BUSHINGS 





nt” COIL WINDERS 


@ Bench, Pedestal or Bed Types 
Manual, Electrical or Gear Turn 
Control Single or Multiple Coils 
Hand or Machine 
Guided Cottcn-inter- 
weave and paper-inser- 


tion Available Winds 


Coils or Armatures 


ACCURATE DURABLE 
EASY TO SET UP 


Also full line of GLOBE 
“UNIVERSAL” and 
“HEAVY DUTY” Winders 


Good Deliveries Available Write our Engineering 
Department about your problems 


THE GLOBE TOOL and ENGINEERING COMPANY 


435 Davis Avenue Dayton, Ohio 









square of the applied voltage. Operation of standard 
motors is expected to be satisfactory for departures of 
“10% from rated voltage, and = 5% from rated fre- 
quency, each taken with the other constant. 


Ratings of Motor and Reducer. In selecting a gear 
motor it should be kept in mind that the gearing has 
not the overload capacity of motors. Thus a motor may 
carry momentary torques up to two or three times 
the full load value without injury. Short-period shock 
loads are taken up by the flywheel effect of the rotor. 
In such cases the gearing itself should be designed to 
provide for the overloads however short or intermit- 
tent they may be. When such overloads are likely to 
occur, gearmotors built for a service factor of 1% or 
two (American Gear Manufacturers’ Association clas- 
sification) should be used. It is sometimes felt that 
since the gearmotor is a unit each part should be made 
to stand whatever loads may be safely imposed on the 
others. For most applications one or the other can be 
made smaller. The electric motor in itself is able to 
assume large and sudden variations in load which 
usually do not overstress its mechanical parts. Over- 
loads heat up the windings but if the motor is allowed 
to cool between load cycles the number of times this 
overload can be repeated is almost infinite, provided 
injurious heating (temperatures above boiling) or 
sparking do not occur. Motors are sensitive to long 
continued overloads. 


MECHANICAL LINKS LESS FLEXIBLE 


P* J)BLEMS at the reducer end are different. There 
is little chance for shocks to be softened by the in- 
ertia of moving masses. Such shocks are transmitted 
through the whole assembly. Pressures and stresses must 
be kept within safe wearing and strength limits. Ac- 
cordingly, the duty cycles should be examined _ for 
maximum torques likely to be developed. Frequent 
or rapid starting and stopping, reversals, flywheels, 
crankshafts, linkages or connected loads may all con- 
tribute toward the development of peak torques which 
may be excessive when compared with the rated hp. 
load. 

Motors are now frequently given a service factor. 
A common figure is 1.15. This means that the motor 
will carry an overload of 15 per cent continuously 
without damage, at rated voltage and frequency. 
Mounting. After selecting a gear motor there still 
remains the problem of mounting. Principal factors 
to consider are: 1. Accessibility for lubrication and 
servicing. 2. Means of connecting load. 3. Adequate 
rigidity and stiffness. 4. Adequate strength to resist 
torque and overhung shaft or bearing loads. Maximum 
figures are given in the catalogs. 5. Provision for 
alignment. It is important, particularly for large re 
ductions, to figure the maximum torques expected and 
from this stresses and deflection. 


Evaluation of Duty Cycle. Two approaches are pos- 
sible: 1. A more theoretical study based on the work 
to be done and made before experimental data is al 
hand. 2. Estimating roughly the load and motor chat 
acteristics needed, obtaining a motor with known per 
formance curves and electric meters, attaching to ma 
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WHEN FAST 
DELIVERY COUNTS 


..- count on Diamond G Service! 





Whether it’s troops for the fighting front or parts for the produc- 
tion front .. . fast deliveries count today! And when it comes 
to speedy shipments on high quality lock washers and flat 
washers of all types you can depend on Diamond G Service. 


Whatever your needs ... from No. 0 (1/16” IDO) to 2” lock washer 
. .. steel, cadmium-plated, bronze or stainless steel ycu can be 
sure Diamond G won't waste any time speeding to your produc- 
tion line washers that... 


Are High in Quality Have Controlled Tension 
Meet Rigid Specifications Are Performance-Proved 
If your plant is producing fine instruments or battleships 
Diamond G has the lock washer for the job. Every day our 
modern, patented manufacturing process turns out millions 
of washers to help American industry beat production sched- 


ules. We're ready to serve you! If you need washers in a 
hurry send in your order to... 


GEORGE K. GARRETT CO., D & Tioga Sts., Philadelphia 


Manufacturers of Diamond G Lockwashers & Aviation Flat Washers 





Controlled Tension 


UE UA a 


EIGHTH ANNUAL PRODUCT DESIGN NUMBER 215 








CHANNELS 
WASHERS 














@ tn many recent applications felt has 
replaced rubber so successfully that it is no 


longer missed. The requirements of resiliency, GASKETS 

sound deadening, flexibility compression and PADS 

water-resistance, have been squarely met by PACKING 

Western Felt. In one form or another Western 

Felt offers most of rubber's qualifications and ANTI- SQUEAK 

some which rubber does not have. STRIPS 
Considering felt for your product, remember LUB RI CA TIO N 

there are many grades and kinds as well as WICKS 

special treatments. Let us help you find the INSU 

right one. Use the complete engineering LATION 


services and manufacturing facilities of the 
largest, independent manufacturer — 


“WESTERN” 


WESTERN FELT WORKS 
4039 Ogden Avenue 
Chicago, Illinois 
BRANCH OFFICES IN ALL PRINCIPAL CITIES 


Please help us 
check our inquir- 
tes by attaching 
this advertise- 
ment to your let- 
terhead request. 


Write today for your copy of “Tungsten,” 
a 12-page, well illustrated bulletin just off 
the press. It contains much information about 
a comparatively unfamiliar metal--the 
strongest metal of them all! The bulletin 
tells, among other things, where tungsten is 
found, its history, its characteristics, how it 
is processed and in what forms it is marketed. 


DRAWN OUT TO 
A WIRE THAT IS 
1/5 THE DIAMETER 
Of A HUMAN HAIRY 






One of many inter- 
esting facts set forth 
in this new bulletin. 
Get your copy now. 


CLEVELAND TUNGSTEN, INC. 


10200 MEECH AVE. © CLEVELAND, OHIO 





tw 
me 
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chine to be driven, and obtaining a graph of the actual 
duty. In either case a typical duty cycle is laid out, 
the loads expected, their duration and frequency of 
application are charted (watts vs. time, or current 
vs. time). The root-mean-square of current and thence 
the figure for the required rating. Details follow the 
general practice and are well known. Frequently, 
in the latter method, observation of the test motor and 
its load are all that is required. Motor speed is some- 
times dictated by available gear ratios, and in special 
cases such as those which involve reversals and fre- 
quent starting, the torque curve required and the motor 
used may be affected by the fact that gearing is used 
in the complete unit. 

The work may begin with a specified output torque 

and speed from the reducer; selection of gear service 
factor, gear efficiency, motor rating, motor service fac- 
tor and motor type. From this the size and type of re- 
ducer can be determined. If reducer is exposed to 
low temperatures it will be harder to start and this 
fact should be taken into account. Split-phase motors 
should not be used in this case. 
Motor and Gear Efficiencies. Minimum motor ef- 
ficiencies for four pole single-phase induction motors for 
60 cycle service are prescribed by the Nema. Approxi- 
mate figures for these and representative figures for dc 
are as follows: 


E fficienc y Q 


Hp. Ac. De. 
/20 40-50 
1/12 43-57 
1/8 54 48-65 
1/6 57.5 52-64 
1/4 62.5 59-68 
1/4 Washing Machine 7 
1/3 63.3 62-69 
1/2 65 425 
3/4 67.5 79 


Present designs tend to exceed these figures, but they 
are, at least, indicative of performance. 

The efficiency of the gearing depends upon the speed 

ratio, style and make. It ranges from perhaps 20 
per cent in the 4%» hp., 20 to 80 per cent in the % hp. 
and 90 or 95 per cent in the larger fractionals. The 
combined efficiency is equal to the product of motor 
and gear efficiencies. 
Making Up the Specification. Gearmotor specifica 
tion should include the following data: make, type, 
price, where to ship, motor hp., ac. or de., motor type, 
rpm. phases, cycles, volts, ventilated or enclosed, con- 
tinuous, periodic or intermittent duty. Ratio of gears, 
rpm. of countershaft, mounting position of reducer. 
Type of mounting, foot, flange, double flange. Does 
shaft extend up, down, horizontally or obliquely? Ceil- 
ing or sidewall? Position of junction box. Rotation 
of countershaft, clockwise or counter-clockwise, looking 
at end of countershaft. 

Special features, sketch, explain, dimension. Is 
high starting torque necessary? Is load steady, inter- 
mittent, subject to shocks, reversals or any unusual 
conditions? A sketch of drive is advisable with com- 
plete details. Location of reducer? Inside or outside? 
Temperature range? When ordering repairs, the serial 
number of reducer should always be given. Manufac- 
turers issue tables of dimensions but as these are sub- 
ject to change, it is best to send certified prints before 
ordering. 
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Make no mistake about it. To 
win the scrap the Axis started last 
December 7 we need every pound 
of steel scrap that we can gather 
in every last industrial plant in 
America — yours included! 

For every hundred pounds of 
can find around 


idle steel you 


your plant, America’s steel mills 
can turn out the metal for one 
more powerful demolition bomb. 
For every ten to fifteen tons, we 
can produce the armor plate for 


one more tank. 


Without that scrap, without a 


GRANITE CITY STEEL CO. 


Cleveland + Denver Houston 
Kansas City - Los Angeles - 


Chicago 


HOT ROLLED SHEETS - COLD ROLLED SHEETS - STRIPLATES - 





Louisville 


EIGHTH ANNUAL PRODUCT DESIGN NUMBER 


Get we the 


continuous and plentiful flow of 
it, America’s steel mills simply 
cannot continue at peak produc- 
tion. And without every ton of 
steel we can possibly produce, we 
cannot hope to end the war... 


quickly. ..and victoriously. 
Start a scrap hunt in your 
plant——today! Search every cor- 


ner for every pound you can find. 
Then start it on its way to the 
nearest steel mill through the 
usual scrap collecting channels. 

The faster we get in the scrap... 
the sooner victory will be won! 





Indianapolis 


Milwaukee - 
Orleans - New York ~ St. Louis 


Memphis - 


TIN PLATE - ELECTRICAL SHEETS - TIN MILL PRODUCTS - 
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HERE’S YOUR LICENSE 
Extra copies of this scrap hunt- 
ing license (actual size 6144” by 
4”) are still available. Write 
Granite City Steel Company, 
Granite City, Illinois, on your 
business letterhead. 


GRANITE CITY, ILLINOIS 


Minneapolis - Moline 



















PORCELAIN ENAMELING SHEETS 


HOW PRECISE PLASTIC PARTS 
CAN SPEED YOUR PRODUCTION 





| unnecessary to tell you manufacturers what part plastics 
can play in record-breaking production, for you know their 
advantages full well. 

But what should be emphasized is that precise plastic 
parts can greatly speed your output by reducing inspection 
rejects and by eliminating the need either for “forcing” parts 
to fit or searching for a part that fits. 

Auburn molded plastic parts have been made always to 
a high standard of accuracy—finishing is thorough, inspection 
especially keen, handling and packing most carefully done. 

While this type of exacting workmanship may seem more 
expensive initially, actually in the long run it is less because 
of savings in assembly time and improved quality. 

Since 1876 we have been molding to the same high standard 
for it’s the only standard we know how to meet—it’s the 
standard that helps you most. 


AUBURN BUTTON WORKS, INC. 


ESTABLISHED 1876 


AUBURN, NEW YORK 


MOLDERS OF ALL TYPES OF PLASTICS MATERIALS BY 
COMPRESSION, TRANSFER INJECTION AND EXTRUSION METHODS 
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300 TONS OF SALVAGE 


Recovery of 624,000 pounds of iron, steel, brass, copper 
and aluminum was made by General Electric Company 
in 1941 from ashes taken from two process-steam boiler 
pits in that company’s salvage department. This repre 
Other item: 
which in the past have been unsalvageable economically, 
yielding worthwhile 


sented a gross cash return of $10,000. 


are now critical materials in 


quantities. 


INCREASING METAL OUTPUT 


Government reports indicate that five federally-owned 
and financed magnesium plants have entered production 
in recent weeks after completion in record time. At the 
completion of three more ferro-silicon plants, now under 
way, the United States will be far in the lead of all 
other countries in the production of magnesium. 


TRAININ& WORKERS FOR WAR PRODUCTION 


Aware that the draft will drain war plants of skilled 
help unless replacements are immediately trained, the 
American Society of Tool Engineers has embarked on 
a campaign for establishment of more adequate tool 
engineering training facilities. Otto W. Winter, presi- 
dent of the A. S. T. E. and head of the organization’s 
training program states, “A. S. T. E. first recognized 
this early in 1941 with a national survey which warned 
of the impending manpower shortage in the technical 
fields and immediately set-up a program of active as- 
sistance to help industry and educational bodies in over- 
coming this shortage. Now the A. S. T. E. is again 
expanding its set-up and streamlining it to coordinate 
the various training activities, in industry and out, on a 
national and area basis.” 

Realizing that this organization is qualified to train 
for industrial war front jobs, they have merged with the 
Education Committee which has in the past concerned 
itself largely with the development of tool engineering 
curricula for colleges and vocational schools. A number 
of national subcommittees of this new Education and 
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YX JITH copper one of our most critical materials 


it’s our job and your job to see that it gets 
to the spot where it does the most damage to our 
enemies. You want more motors. We shall have | 
less copper for building them. | 


Here are some of the things that can be done about it: 


Make more careful studies of machine loads. Don’t over- 
motorize just to “play safe.” We are in a spot where we 
must do some conservative gambling. 

5] 


OUR COPPER 
STOCK PILE 
































CHECK DUTY CYCLE Poa 
Maybe an intermittent-duty motor rr or 

; will do, using a frame size smaller PU AX yt 

than the continuous-duty motor. [UT \g yp 
A 4 l p CHECK TORQUE REQUIREMENTS. Maybe a motor with 
f special torque characteristics will take a frame size 


5 1g 1 Bg | Uh smaller and save vital materials. 
ae amaial «a 


CHECK SPEEDS. If it’s a constant-speed motor, save a 
frame size by going to next higher speed, 1200 rpm. 
instead of 900 rpm.; 1800 rpm. in place of 1200 rpm. 





If it’s an adjustable-speed d-c. drive, can you get by with 
a higher minimum speed? A 1 to 3 range instead of 1 
to 4? For example, using 500-1500 rpm. in place of 
400-1600 rpm. saves a frame size. 


Could you get along with a single-speed a-c. motor or a 
single-winding multi-speed motor instead of a two- 
winding multi-speed motor? 


CHECK VOLTAGES. Specify single-voltage a-c. motors. 
They use but 3 leads instead of 9. 





: ces This job involves Application Engi- 
Dont ove rlook ty neering, which is 


this hidden factor AWWA : 
/ I ; \ help and are available in the/industrial 
re centers listed below. 






j 





RELIANCE ELECTRIC 


1088 IVANHOE ROAD ELAND, OHIO 


BIRMINGHAM * BOSTON ¢ BUFFALO ® CHICAGO ® CINCINNATI * DETROIT 


Both N.E.M.A. and A.S.A. Standards 
specify that general-purpose electric 


motors shall be suitable for carrying GREENVILLE, S. C. * HOUSTON, TEXAS * LOS ANGELES * MINNEAPOLIS 


co NTINU OU SLY a load of 1.15 NEW YORK © PHILADELPHIA - PITTSBURGH * PORTLAND, ORE. © ST. LOUIS 
SAN FRANCISCO ¢ SYRACUSE, N.Y. © AND OTHER PRINCIPAL CITIES 


times the rated load. Thus, a 5 hp. 
motor can carry 5% hp. 


Make use of this. Save a frame size 


Saericcaemaee = BOWEN (OS MUO (OL ts 
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Training Committee have been created to enable inten 
ee sified concentration on each of the various branches and 
types of training methods involved. This is expected to 
speed up the establishment of educational facilities, sup 
ply more adequate training material and provide local 
groups which can act in an advisory capacity to indus 
tries and schools organizing training classes in tool and 
production engineering. 


FLUORESCENT LAMP PRICES REDUCED % 


; , tv 
Makers of fluorescent sources announce price reductions “a 
: Z cee | 
of approximately 15 per cent. This seventh price re 
duction since fluorescents were first introduced in 1938 " 


now brings the cost of the tubular-shaped lamps to only a 
about one third of the price four years ago. At the same ; 
time, the average life span of lamps has been increased V 
from 1500 hr. to 2500 hr., and average light output per 


n 
watt 1s now approximately 40 per cent greater than T 
the light output of the first white fluorescent lamps ‘ 

oOnr . 7 _ 9 
RESEARCH UNIT OF HIGH POWER r 


\ huge electro-magnet, which will weigh 125. tons 
and be composed of more than 100,000 pieces of silicon 
steel, is being built by General Electric Co. Its hollow 
elass core will toss electrons about 800 miles, whirling 
them around a quarter of a million times in “Yyoth sec 


The unit will be housed in a special building with three ‘ 
foot concrete walls. Men will observe it through a 


periscope. Dr. William P. Coolidge, member of the Na 
tional Inventors’ Council, explained that the capabilities 


of the new tool are not known exactly. [experiments 


will begin as soon as it is completed. “The most urgent 
of the problems to be attacked,” savs Dr. Coolidge,” 1s 


AOE AAA L ALLA AAD ILL ON 
MEETINGS AHEAD 








Rt: 7 Electrochemical Society, Inc. | 
Meeting Detroit Mich Colin G Fin Secretary 
Broadway. New York. N. Y 
Oct. 12-14. American Society of Mechanical En- | 
gineers. Fall Mecting Rochester, N.Y lerne 
Hartford I-xec \ssistant Secretar ) \\ 39th ot 
vy York. N.» 
Oct »-15. American Welding Society. Annual | 
Meeting. Cleveland, Ohio. Miss M. M. Kelly, Secretar’ ! 
y W. 30th St., New York, N. Y | 
Oct. 26-3 National Electrical Manufacturers 
Association. Annual Meeting New York, N. Y 
W. J. Donald, Managing Director, 155 kK. 44 St., New 
York, N. Y 
Since 1917 Hansen ee ee Oct. 27-29. National Safety Congress & Exposition. 
maker. Hundreds of thousands in use. Standard pr + hse, Chicago, Ill \\ H. Cameron, Managing Director 


duction model motor only 2%"’ x 1 5 16” deep. Pull 


y National Safety Council, 20 No. Wacker Drive, Chicago 
up to 8 oz. direct load continuously at 1 RPM. With 


[11 
; 1} 1 11 
stands 40 below and 140 above zero . i. iy 
Standard timing machine only 3%"’ x 3 1/32" x No 24-29 American Chemical Society Exposi- 
1 15/16” with an unsurpassed gear train tion. Chicago, Ill. Marcus W. Hinson, Mgr. National 
Show your specifications to the HANSEN engineers iia ia Chemical Exposition, 110 North Franklin St., Chicago, III 
or take up your engineerin oblems \ n = ‘ : s . 
D p your engineering problems with them : O Nov. 30-Dec. 4. American Society of Mechanical 





Engineers. Annual Mecting New York, N. Y. Ernest 
Hartford, Exec. Assistant Secretary 299 W. 30th St 
New York, N. Y. 


Nov. 30-Dec. 5. 15th National Power and Mechan- 
ical Engineering Exposition. New York, N.Y 
International Exposition Co., Grand Central Palace, New 


York NX Y 


TT 
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World's Fastest ’Heart-Beat” 





* Three hundred and sixty-five “heart-beats” a second: precious and semi-precious metal parts for industrial use. 

enty-one thousand nine hundred every minute! That’s - 7 
wey eur fA eee fly; f ? * Another outstanding Wilco product specified by lead- 
“normé se r one of Americas mighty flying . : ‘ : ‘ ‘ re ; ‘ 
normal pulse’ to ’ ' Oe eee ing aircraft manufacturers is Wilco Thermostatic Bi- 


——— Metals used for aircraft engine oil temperature controls, 
* This split-second timing is the contact point’s job. for compensation in voltage regulators and in a variety 
Three hundred and sixty-five times a second, a pair of of aircraft indicating devices. 


‘ile ERALLOY Contact Points meet in an aircraft mag- . 
Wilco AERA ° 1 an aircraft mag * Send us your problems for analysis and recommenda- 


neto; pass a charge of electricity and break apart again. tion or write for your copy of the “Wilco Blue Book of 


These gruelling demands call for contact points that are 
able to “take it.” 


Thermometals and_ Electrical 
Contacts.” 

* That’s why leading aircraft magneto manufacturers 
rely on Wilco AERALLOY. Tue H. A. Witson CoMPANY PV ty U4 oh 
105 Chestnut St., Newark, N. J. 


Soe es 


* Through more than a quarter of a century Wilco has 





pioneered in the development and micro-precisioning of Branches: Chicago * Detroit 


WILCO ELECTRICAL CONTACTS and THERMOSTATIC BI-METALS 


ROBERT YARNALL RICHIE 
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Diegeai 

AL Condenser 
Corp. through 
a new distribu- 
tion plan en- 
ables you to 
secure small 
lots of con- 
densers locally. 
Contact theIn- | 
dustrial Con- 

denser district 
office nearest 
you. 


ADDRESS TELEPHONE NO. 


Box 1052 
Dallas, Texas 
117 Water St. 
Boston, Mass. Hancock 0200 
2024 W. Eleventh St. 

Los Angeles, Calif. Drexel 7163 


Box 1202 


Logan 6-1685 


Quick Delivery 


ON CAPACITORS! 



















































ADDRESS TELEPHONE NO. 


1456 Waterbury Road Academy 
Lakewood (Cleveland), Ohio 4932 


2434 W. 22nd St. Kenwood 
Minneapolis, Minn. 2833 


1135 Lincoln Tower 
Ft. Wayne, Ind. Anthony 5278 


2016 Third Ave. 





Asheville, N. C. 7149-J3 Seattle, Wash. Seneca 1088 
27 Park Place Lutz (Tampa), Fla. 99-144 
New York, N. Y. Barclay 7-4977 6432 Cass Ave. 

Rm. 220—Medical Arts Bidg. Detroit, Mich. Madison 6300 


34th and Broadway 401 N. Broad St. 
Kansas City, Mo. Westport 5323 Philadelphia, Pa. Walnut 4163 


ENGINEERS ATTENTION! Condensers immediately 
available from distributor's stocks meet Army and Navy 
requirements... Industrial Condensers are specified where 
precision is vital . . . Capacitors to 150,000 volts 
WRITE FOR COMPLETE NEW CATALOG. 


INDUSTRIAL CONDENSER CORP. 


1725 W. NORTH AVE. 
CHICAGO, U.S. A. 











A WESTERN SOURCE OF FINE COILS 


To manufacturers engaged in defense work we can supply coils using the 
finer sizes of wire, No. 18 to No. 44. Our facilities include a tool and die 
shop with automatic screw machine for complete fabrication of your 
electrical requirements. Inquiries invited 


Made in all types 


1. Cotton interweave. 2. Paper layer insulation. 3. Spool wound 


COILS FOR 


Relays 
Magnetic Starters 
X-Ray Secondarys 

Solenoids 

Ignition 

Small Transformers 














Electromagnets 


All Vacuum and 
Pressure Impregnated 


* Home of the famous SMITHSWICH 
a foot switch of smoll size and big 
tata ls 


NATHAN R. SMITH MANUFACTURING CO. 
105 PASADENA AVE.- SOUTH PASADENA, CALIFORNIA 





determination of the maximum thicknesses to which 
X-rays may be applied usefully in the examination of 
armor plate and other steels.” Use of the present mil- 
lion-volt industrial X-ray unit, says Dr. Coolidge, is 
from necessity confined to exploration of eight-inch 
depths. 


NATURAL RUBBER IN THE UNITED STATES 


Guayule, a slow-growing desert shrub, is being grown 
in the United States. When cultivated it yields up to 23 
per cent rubber. Its most productive period is when 
from 4 to 7 years old but it can be harvested earlier. 
About 20 per cent of rubber yielded of wild guayule is 
resin. In cultivated guayule this resin content is only 
about 16 per cent. The resin can be removed if desired, 
but is not undesirable for some uses. In general, guayule 
rubber has the same qualities and characteristics as 
plantation tree rubber. Compared with synthetic, guay- 
ule rubber has certain natural properties that give it 
extra stretch or “give,” a quality apparently found only 
in cells of living rubber plants and not in synthetic. 
That is one of the problems in supplying synthetics. 


NEMA STANDARDS 


New standards for enclosed switches, switchgear assem- 
blies and transformers are now available from the Na- 
tional Electrical Manufacturers Association, 155 East 
44 St., New York, N. Y. They are reference works of 
practical information on each item and represent stand- 
ardized practice in the United States, give assistance in 
harmonizing practices in the industry, promote produc- 
tion economies and consequently benefit users of elec- 
trical apparatus. 


NEMA ENROLLS THREE MORE COMPANIES 


Application for membership of three more companies in 
Nema has been approved. They are as follows : Camden 
Wire Co., Inc., 9 Masonic Ave., Camden, N. Y. (affil- 
iated the Wire and Cable Div. and the Bare and Weath- 
erproof Wire Section), Smoot-Holman Co., 31 No. 
Eucalyptus Ave., Inglewood, Calif., and Triplett Elec- 
trical Instrument Co., Bluffton, Ohio. 


ENERGY OUTPUT 


Edison Electric Institute reports energy output for the 
week ending September 12, 1942 to have reached 3,570,- 
919,000 kw.-hr. This is 2.7 per cent less than the out- 
put for the preceding week which was 3,672,921,000 
kw.-hr. but shows a gain of 7.5 per cent over the same 
period last year. Output for the four weeks ending 
September 12 totaled 14,557,518,000 kw.-hr. in com- 
parison with 12,947,199,000 kw.-hr. for the same period 
in 1941, a rise of 12 per cent. 


ARC WELDING DESIGN AND PRACTICE 


Presentation, in convenient form for ready reference, of 
basic information on are welding in its present status. 
The book includes not only a complete description of 
the are welding process in its various forms but also the 
essential data for its use in welding various types of 
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The First Truly 
RUBBER-like Plastic 


...with challenging post-war 
possibilities! 


This soldier’s girl will have to wait until after victory 
is won. But once expansion of production facilities is 
possible, the plastic that replaces rubber in this soldier’s 
G.I. Raincoat has possibilities that may affect her liv- 
ing—and your business—in a score of interesting ways. 


The plastic is Monsanto’s Saflex, originally devel- 

oped from the family of synthetic resins known as 

vinyl acetals to serve as a tough, resilient interlayer in 
high test safety glass. 


. » Now, thanks to recent advances in its formulation, 

t See fie 4 NS f ex qualifies as the first truly rubber-like plastic and 

rs se 5 mammbe supplied in thermoplastic or thermosetting 

can be vulcanized and otherwise handled 

rubber...can be extruded into threads, 

eets...molded by compression or injec- 

or applied to fabrics by calendering or spread- 
ina all with equal facility. 


At present, all available Saflex will be required for 
vital military needs. It is already replacing rubber in 
Army rain coats, Marine Corps water bags, Chemical 
Warfare gas protective curtains and a surprising list of 
military items formerly made from rubberized fabric. 
Molded heels of both thermosetting and thermoplastic 
Saflex are being field tested on several thousand pairs 
of Army shoes, where they promise to outwear leather 
and reclaimed rubber. Extruded tubing has been ap- 
proved for Civilian Defense stirrup pump hose. 


What the availability of materials as promising and 
~wersatile as the new Saflex compounds will mean in 
a post-war years is anyone’s guess. This much is certain, 
however, you will be hearing and seeing more and more 
of Saflex as a keysfactor in post-war plans for industrial 
products and consumer goods alike! MONSANTO CHEMICAL 
ComPANY, Plastics Division, Springfield, Mass. 








THE FAMILY OF SIX MONSANTO PLASTICS 


(Trade names designate Monsanto’s exclusive 
formulations of these basic plastic materials) 
LUSTRON (polystyrene) - OPALON (cast phenolic resin) 
FIBESTOS (cellulose acetate) - NITRON (cellulose nitrate) 
SAFLE X (vinyl acetal) - RESINOX (phenolic compounds) 


Sheets - Rods - Tubes - Molding Compounds - Castings 
Vuepak Rigid Transparent Packaging Materials 


MONSANTO 
PLASTICS 


SERVING INDUSTRY...WHICH SERVES MANKIND 
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Standard Navy Parts, Quick 


SWITCH PARTS 


Types J- JB- JP Ete. 


CABLE CLAMPS 


(Type A- Type B, All Sizes 
1841 Series—both Solder and Solderless Types 
Dies for thousands of other Standard Pieces 

Send us Your Drawings for Quotations on Special Parts 


HOT TINNING, ZINC AND CADMIUM PLATING 


Send us your inquiries 


STEWART 
STAMPING COMPANY 


621 East 216th Street New York 








Standard Types Meet 
Government Demands 


HEN the Government’s call came 

for war production, General Indus- 
tries was ready with small-power motors. 
As a leading producer of these motors for 
nearly 30 years, General had developed 
them in a range of standard types that met 
the strict Government demands under all- 
out quantity production. And when com- 
mercial manufacturing can again be re- 
sumed, General’s line of superior pre- 
cision-built small-power motors will be 
equally ready for the promised tidal wave 
of commercial orders. 





U%AGENERAL INDUSTRIES CO. ELYRIA OHIO 























steel, iron and non-ferrous metals. What one may 
expect from welds is answered in a section of the hand 
book devoted to the structure and properties of weld 

| | 


metal. Lincoln Electric Compan Cleveland, ()hio. 


COLLOIDAL AND AMORPHOUS MATERIALS 


Gives the reader such an insight into the underlying 
phenomena that he may appreciate the potentialities and 
limitations of processes and materials and may develop 
his capacity for controlling and using them. For read 
ers newly starting the study of the subject with a gen 
eral background of chemistry. Though the subject mat 
ter is not new, this book endeavors to emphasize the 
parts of the subject which, while elementary, are essen 
tial to an understanding of many phenomena of out 
standing industrial importance and make clear the intet 
relationships of the colloidal and amorphous states. At 
tention is focused on the nature and etfects of inter 
molecular forces and on the structure of surfaces of dis 
continuity. Available from MaeMillan Co., 60) Fifth 


\ve., New York, N. Y. 


COLD-CATHODE LAMP TYPE DESIGNATIONS 


Standards committee of the Fluorescent Lighting Asso 
ciation has designated three classes for standard tubes. 
Each class 1s divided into two sections, namely : one sec 
tion for all standard lengths and diameters, and the other 
for any other tubes having special lengths or diameters 
and special colors. These classes explained in a bulletin 
available from the Fluorescent Lighting Association, 509 


Fifth Ave., New York, N. Y. 


NEMA’S SERVICE EQUIPMENT STANDARDS 


Incorporates performance, rating, marking and _ test 
standards for devices such as service entrance and meter 
service switches, service circuit breakers, meter test 
blocks and combinations of meter service switches and 
branch circuit fuse holders or branch circuit breakers. 
National Electrical Manufacturers Association, 155 East 


44 St., New York, N. Y. 


WAR PRODUCTION HANDBOOK 


\ handbook that will prove a valuable compilation. to 
those who seek their first government contract as well as 
those who already have war orders. Representative of 
an effort to state the complex problems of war produc 
tion simply, vet authoritatively and fully and further- 
more, gives a thumbnail picture of the entire Washing 
ton war production picture with its scores of agencies 
National Association of Manufacturers, 14 West 49th 
St., New York, N. Y. 


STANDARDS FOR CONTROL OF QUALITY 


lo meet a request by the War Department tor control 
of quality during production. By means of a quality 
control chart, the manufacturer can keep track at all 
times of his production process. The chart carries a pa 
of control limits which serve the manufacturer as a cri 
terion in deciding whether things are running smoothly 
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x * 1. original Duart Wrinkle Enamels, with 
their desirable qualities of quick drying, durability, 
adhesion and resistance to marring, are available 


to manufacturers engaged in war production. 


For those manufacturers who do not have the neces- 
sary priorities, we have developed alternate Duart 
Wrinkle Enamels which closely resemble our original 

Duart Wrinkle Enamels. They can be used on the 


same surfaces and give similar effects. 


One of the chief advantages of Duart Wrinkle 
Enamels today is ease of application. No primer or 
sanding is required and they cover surface defects, 
such as seams and welding marks, in one coat. 
Even unskilled operators can apply Duart Wrinkle 


Enamels with uniform results. 


Send for technical data bulletin No. 1A. 


Booklet, “Information on U. S. Government Specifi- 
cation Finishes,” compiled for executives of 
plants engaged in war production, sent on request. 







Producers of Lacquers, Enamels, Synthetics and Specialty Finishes 


MAAS & WALDSTEIN COMPANY, NEWARK, N. J. 


Branch Offices & Warehouses - 1658 CARROLL AVE., CHICAGO - 1228 W. PICO BLVD., LOS ANGELES 


KIGHTH ANNUAL PRODUCT DESIGN NUMBER 


WHEN CHANGES MUST BE 


“mean 


USE BW pRrINTs! 


THESE ARE DAYS of quick changes in 
products—of new designs to cut down 
the use of critical metals, or to meet 
new war needs. And these days, espe- 
cially, Bruning Black and White 
(black line) prints can speed that work enormously! 





First of all, Bruning BW prints are made much more 
quickly than blue prints. They need no time-wasting 
washing and drying. They are ready for use immediately 
—when and where you want them. Secondly, BW prints, 
with their white backgrounds, make notations and 
changes easy to see—avoid confusion and mistakes. And 
third, BW prints can be produced in large volume with 
a single operator—instead of the two or three men that 
blue printing requires. 

Get ALL the facts about the Bruning BW process—and 
about the BW printing and developing equipment that 


can make the wheels hum faster in YOUR plant! Write 


for FREE booklet. Charles Bruning Company, Inc. 


Finee 1897 
NEW YORK « CHICAGO +» LOS ANGELES 


Branches in 14 Principal Cities 


SPEEDS—SIMPLIFIES—AND PROTECTS A NATION'S DRAFTING 





or whether he should be on the lookout for trouble in 
the production process. Available from the American 
Standards Association, 29 West 39th St., New York, 
ee A 


NEW PLANTS, EXPANSION 


Electronic Tube Division is the new name _ for 
Vacuum Tube Division of the General Electric Com- 
pany’s Radio, Television and Electronics Department, 
as announced by W. R. G. Baker, vice president in 
charge of the department. 


Production Devices Inc. has moved its headquarters 
office from East Hartford, Conn. to its new plant at 
Poultney, Vermont. 


Inca Manufacturing Division at [os Angeles of the 
Phelps Dodge Copper Corp., was recently purchased by 
the Thermador Electrical Manufacturing Co. 


Holtzer-Cabot Electric Co., previously a subsidiary 
of the Gamewell Co., has been acquired by Commercial 
Investment Trust Corp. through E. H. Rollins & Sons, 
Inc. The announcement was made by A. R. Welton, 
president of Holtzer-Cabot. The president, officers and 
personnel will not be changed. 


Sciaky Bros. are now located in their new building at 
4915 W. 67th St., Chicago, Il. 


Cornell-Dubilier has opened a new plant at Provi- 
dence, R. I., for the processing of raw materials. 


To provide more space and facilities to produce more 
units to meet the greatly increased demand for rheostats, 
resistors, tap switches and attenuators, the Ohmite 
Manufacturing Co. has expanded still further its fac- 
tory space and production facilities. This is in addition 
to the big increase in plant size announced a short 
time ago. 

To inerease the factory floor space approximately 150 
per cent and to provide the most modern manufacturing 
facilities including overhead cranes and switch track 
accommodations, the Fisher Furnace Co. has pur 
chased a modern daylight plant. Property adjoining the 
new building was included in the purchase to permit 
future expansion. 


Colonial Broach Co. in Detroit will shortly occupy a 
new plant designed to more than double its broach 
manufacturing capacity. This is a further addition to 
the increased facilities for the manufacture of broaching 
machines provided by the erection of a second plant in 
the same locality about a year ago. After the company 
moves into its new quarters, the No. 1 plant will be 
entirely occupied by Colonial Bushings, Inc. 


Now practically completed is the new $150,000 labora- 
tory building of the Westinghouse Electric & Mfg. 
Co. While this construction has been going on, scien- 
tists inside have carried on a full program of war 
research. This unusual method of building a framework 


around a building already in use was adopted in order 
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% Your coil winding, expertly done by this 
experienced and proved producer for manu- 
facturers of aircraft equipment—relays— 
communications systems—timing devices— 
motors—generators—x-ray equipment—vi- 
brators—fluorescent lighting and other elec- 
trical devices for war production, will result in 
improved assembly speeds—reduced unit 
costs and high-quality finished products that 
pass rigid tests and stay in operation. 


Moreover, you conserve space and save 
man-hours by having your coil winding done 
by this able outside source. Accompanying 
illustrations show some types of coils produced 
at Doyle's expanded plant. Let us prove 
that we can wind your coils . . . better. 


A WIDE VARIETY OF 


pe 


% Need open or enclosed power 
transformers? Audio 
Transformers? Filter 


Chokes? 


Write to DOYLE 
today. We are 
equipped to pro- 
duce the following 





types: Step Down-Up 
Trar stormer 

@ Air Cooled @ Special 

@ Laboretory @ Welding 


@ Low Voltage 
@ Lighting and 
Power 


(2 KVA capac- 
ity) 

@ Potential 

@ Radio 
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Relay Coil 





Solenoia Coil 





COILS 4y DOYLE 


for Every Electrical Application 


*% We invite the most exacting or com- 
plex specifications. Single or multiple 
units, and complete motor or generator 
field assemblies. Doyle coils also 
include: 


@ Armature and @ Magnet 
Field @ Reactance 
@ Balance @ Resistance 
@ Choke @ Solenoid 
@ Induction @ Telephone 


@ Transformer 


Send Blueprints and Specifica- 
tions for Quotation Based on 
Quantity Production. No Obli- 
gation—Write 


ee haa: Lite 


. 2734 N. Pulaski Road, Chicago 


WAR EQUIPMENT 








Layer Wound Voil 


Q 


Generator Field Coil 
Random Wound 








Motor and Genecator Field 
Coils Wound, Connected, 
Taped, Impreqnated and 
Shaped to Conform to Your 
Housings. 










NY 
\ 


od YOUR 








—- USE QUALITY 
MATERIALS 


To get the most out of your packings, 
gaskets and oil seals, insist on quality at 
the start...and be sure vou use the proper 
material for each requirement. 
A Garlock representative will 


gladly advise you about this. ~4 


1 


»>GARLOCK 


THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 
In Canada: The Garlock Packing Company 
of Canada Limited, Montreal, Que. 








to conserve the time and money that would have to be 
spent to move the valuable experimental equipment to 
another location, Westinghouse is planning to build 
five new plants using wood to replace steel in frame 
work, gutters, window sashes, etc. It is estimated that 
this will conserve 6,000 tons of steel. The company 
has now moved its entire X-Ray Division from Long 


Island City, N. Y. to Baltimore, Md. 


ASTM ISSUES EMERGENCY SPECIFICATIONS 


Specifications on rubber sheath compound have been 
issued by the American Society for Testing Materials 
under the sponsorship of Committee D-11 on Rubber 
Products. This committee is also setting up a number 
of emergency provisions in other wire and cable speci- 
fications as requirements to help in procurement. As 
to rubber sheath compounds, it was felt that standard 
requirements where extra abrasion resistance was not 
required would also help in conservation, and that is 
the primary reason for the new emergency standard. 

The physical requirements for the vulcanized rubber 
sheath call for a minimum tensile strength of 1800 psi. ; 
elongation at rupture of 350 min.; set in 2 in. gage 
length, 3g in. max.; and a tensile eal after 48 hr. 
in oxygen bomb test of 1400 min. psi. 


ABOUT PEOPLE YOU KNOW 


James C. Rasmussen, manager of the appliance divi- 
sion of Crosley Corp., Cincinnati, Ohio, has been named 
to head the company’s operations in domestic, commer- 
cial and government automotive products. He will as- 
sume direction of activities in connection with the com- 
pany’s current development of small cars now under 
voing tests 


Formerly engineering manager for the Wiring Device 
Division of Bryant Electric Co., Roy M. Smith will 
now serve as assistant chief engineer of the Roller 
Smith Co., Bethlehem, Pa. Mr. Smith will devote the 
majority of his time to design and application of the 
company's products. 


The appointment of Stephen J. Benn as chief engineer 
of Globe Hoist Company, Philadelphia, Pa., has been 
announced. Mr. Benn was formerly employed as me 


chanical engineer by Brunner Mfg. Co. 


Chester W. Smith has joined the staff of the Detroit 


Rex Products Co. Detroit. A specialist in the field of 


electrochemistry, Mr. Smith was formerly with the J. ( 


Miller Co. 


Oscar P. Cleaver, lighting engineer with the Lamp D1 
vision of Westinghouse Electric & Mig. Co., at Blow mm 
field, N. J., has been commissioned a captain in the U.S 
Army * ngineers Corps. 


Charles em former group executive over eastern 


divisions, has been promoted to vice president in charge 


of engineering throughout Bendix Aviation Corp. 
Other promotions announced at this time were as fol 


lows: D. O. Thomas, vice president of manufacturing, 


Malcolm P. Ferguson, vice president and group exec 
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CONTROLLED 


Controlled air restriction means exactly what is This new method of manufacturing has greatly 
implied, namely tubing accurately manufactured, accelerated production of all units utilizing 
not toa given inside diameter, but to pass a specific accurately drawn seamless copper, aluminum 
amount of air or liquid for a pre-determined length. and brass tubing. 

In the field of aircraft instruments this is impor- You should write or wire us today about 
tant because it means delivery of pre-tested tubing your tubing problems. We are more than glad 
in various forms — ready for use! to assist in any way possible. 


Illustrated above,various types of pre-tested, pre-formed tubing manufactured 
by Precision Tube Company and delivered ready for immediate installation. 


To CPP 


SPECIALISTS IN ACCURATELY DRAWN TUBING AND METAL SHIELDED WIRE 
Factory: 3824-26-28 TERRACE STREET + PHILADELPHIA, PA. 


BRANCHES IN ALL PRINCIPAL CITIES SALES DEPT. 2957 214™ ST., BAYSIDE, L.1., N.Y. 
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S)) STRAIN RELIEFS 


on interruptions caused by 
cable and cord connection failures 
are eliminated with GRIPMASTER 
Strain Reliefs because they anchor 
the cord to the product at the point 
of strain. GRIPMASTER Strain Reliefs 
can withstand pulls up to 100 Ibs., 
and are acceptable to the Under- 
writers. Write for samples and quota- 
tions today. 


(A)—ALL-METAL TYPE 

One piece available in 5 zes 
wing-end construction permits firm 
anchorace 


(B)—CLICK-ON TYPE 
Made of fibre throughout, this 
is applied with only a pair of 
in seven sizes 


(C)—INSULATED TYPE 


kasily applied by means of a special 
hand tool this strain relief forms a 
neat compact ring Available in 
seven different sizes 


All types Reg. U. 


Ste) 19 9 ial ni COMPANY 















S. Pat. Off. 


BE) Ty Te PCTS NEW JERSEY 


PIONEER GEN-E-MOTOR 
CHICAGO, ILLINOIS 
aa Uo hone 25 Warren Street, N.Y. N.Y 
SIMONTRICE., New York 








utive of the western group, Raymond P. Lansing, vice 
president and group executive in charge of the eastern 
divisions. A. A. Kucher was appointed director of 
research and heads a new research laboratory in Detroit. 


Clarence E. Stevens, formerly with Electrolux, Inc., 
has been elected vice president in charge of plant oper- 
ations of Norma-Hoffman Bearings Corp., Stamford, 
Conn. He succeeds Charles B. Malone who resigned 
in July. 


Marmon-Herrington Co., Inc., Indianapolis, Ind., has 
elected Bert Dingley as its new president. This com- 
pany now occupies an important position in America’s 
war production program. 


Robert B. Leslie has joined the executive staff of Cook 
Itlectric Co., Chicago. Mr. Leslie was formerly general 
nanager of the Vischer Products Co. of Chicago. 


Willard §S. Crandall, 
recently named to the 
position of director of en- 
gineering for Fostoria 
Pressed Steel Corp., suc- 
ceeds Lt. Ray N. Green, 
who entered the service 
of the armed forces last 


fall. 


lection of a new pres- 
ident to W. N. Matthews 
Corp., St. Louis, Mo., 
was announced recently 
naming Claude L. Mat- 
thews. He succeeds W. N. Matthews who died recently. 


Willard Crandall 


1). S. Youngholm, vice president of Westinghouse Elec- 
tric & Mfg. Co. at Bloomfield, N. J. announces the 
appointment of Ralph C. Stuart as manager of manu- 
facturing to supervise production at five plants of the 
lamp division of that company. Mr. Stuart will be in 
charge of the manufacturing of all incandescent and 
fluorescent lamps made by Westinghouse. 


Paul H. Stanley, chief engineer of the Pitcairn Auto 
Gyro Co., Willow Grove, Pa., has been appointed to 
the technical committee for individual awards in the war 
production drive program. 


Universal Boring Machine Co., Hudson, Mass., an- 
nounces the election of the following officers: Ernest S. 
Jefferies, president, Charles A. Clarke, vice president 
and chairman of the board. 


Racy D. Bennett has joined the engineering staff of 
the Vinco Corp., Detroit, in the capacity of development 
engineer. Mr. Bennett has been engaged in engineering 


and consultant service for the past two years. 
\nnouncement has been made of the appointment of 
Charles A. Mabey as director of research activities at 


the Bristol Co., Waterbury, Conn. 


Walter H. Wheeler, Jr., president of Pitney-Bowes 
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Prestite is a porcelain—but a basically different and vastly 
superior porcelain. It is impervious to moisture, dense and 
strong—strong enough to rival steel in compressive strength. 


Even unglazed, Prestite has an impact strength exceeding 
that of ordinary wet process porcelain. Heat as high as 800°C 
does not weaken its mechanical strength or distort its shape. It 
will not soften, warp, or flow. 


Prestite can be glazed, ground accurately . . . molded to close 
tolerances. It can be cored for intricate cavities; designed with 
metal inserts; even soldered directly to any solderable metal. 

On hundreds of war contracts, Prestite is being used as a re- 
placement for critical materials. In most cases, it outperforms the 
material it replaces. Typical applications include tube sockets, 
cutout boxes, brackets, thread guides, tap-changer plates. 

Perhaps this brief information about Prestite suggests a 
means for you to eliminate a critical bottleneck. Complete 
specifications are available. Write today for the new Prestite 
Fact Book, B-3121, described below. Westinghouse Electric & 
Manufacturing Company, East Pittsburgh, Pa., Dept. 7-N. 


J-05135 
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Westinghouse Ww | ati 
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Resistance to impact of an unglazed Prestite 
sample by weight-drop test averages over 85 
inch-pounds. For the test, carefully prepared 
unglazed cylinders are mounted in an impact 
machine—then a weight drops against the 
cylinder to determine how heavy a blow 
Prestite can withstand. (Charpy machine test 
1.75 kg cm per sq. cm.) 





~ 
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FOR EXAMPLE... 


Radio transformers and capacitors for war 
planes are extremely sensitive to moisture. 
To prevent moisture from condensing in the 
equipment, it was necessary to find a way to 
keep air from getting in. 


Engineers solved the moisture problem with 
Prestite. Radio transformers and capacitors 
are hermetically and permanently sealed by 
using bushings of Prestite joined to the metal 
housing by the exclusive Westinghouse Solder 
Sealing process. 


Tn 


SEND FOR THIS NEW FACT BOOK ON 


° 
. It contains complete in- 

Li ‘ i formation on the mechani- 

‘ cal, electrical and chemical 

‘ characteristics of this 









superior ceramic plastic. 
It is chock-full of specific 
data which will help your 


er 


designing engineers take 
full advantage of Pres- 
tite’s characteristics. Ask 
for B-3121. 









ACTUAL SIZE 
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OPEN BLADE SWITCH 
AN Soo SZaP DEVELOPMENT 


oo above switch is single throw, normally open. 
Single throw normally closed and double throw 
are also available. Made as return type (illustrated 
or set type. In latter construction blade remains in 
either position. 

Each branch of the switch has the same current 
carrying parts as standard ACROSNAP Switch which 
has been rated at 25 Amp. 281% Volts D.C. on a resist- 
ance load by Air Corp. Insulation is sufficient for 440 
volt circuits. 

The patented rolling spring action produces high 
speed operation, freedom from vibration and mini- 
mum bounce. 


Write for details covering your applications. 


ACRO ELECTRIC COMPANY 


3166 FULTON RD., CLEVELAND, OHIO 


“THE SWITCH WITH AN Etigincoted Princirte’ 


JONES 500 SERIES 
and S 


6-Contact 
Plug and 
Socket 


F.. heavy currents and high voltages. Engineered to 
fulfill every electrical and mechanical requirement. All sizes polar- 
ized, preventing incorrect connections, no matter how many sizes are 
used on one installation. 

Sizes: 2, 4, 6, 8, 10 and 12 contacts. Easy to wire and unusually 
accessible for inspection. Complete data in Bulletin 500. Write for 
your copy today. 


HOWARD B. JONES 


2300 WABANSIA AVENUE, CHICAGO ILLINOIS 








Postage Meter Co., is on leave from the company to 
serve as New England regional director of the War 


Production Board. 


The appointment of M. B. Elliot to manager of sales, 
unit equipment section of General Electric, has been an 
nounced by R. C. Sogge, manager of the customer divi 
sion. In his new position Mr. Elliot will have charge of 
sales of unit substations and other similar factory-assem 
bled equipment. A 





Howard S. Welch has been elected president and di 


rector of Eisemann Magneto Corp., Brooklyn, N.Y 


Lafayette C. Reynolds has been appointed to the 

newly created post of assistant to the president ol } 
Kureka Vacuum Cleaner Co., Detroit. Mr. Reynolds 

has a long background of engineering and production 
experience gained through association with several of 

the country’s leading corporations. 


Victor E. Williams recently received a promotion to 
the position of director of sales of the Organic Chem 


phases of industrial and personnel relations. This d 
partment will be located at the West York Plant 


icals Div. of Monsanto Chemical Co. Formerly assistant . 

general manager of sales of this department, Mr. Wil a 

liams will remain at his present location in New York af 

Frederick C. Renner, assistant general manager of in 

sales of the Organic Chemicals Div. of Monsanto in St tic 

Louis has also been promoted to general manager of 

sales with offices in St. Louis. 

Howard Ketcham, color consultant, who formerly had 

offices at Rockefeller Plaza in New York, is now a Lieu 

tenant in the United States Naval Reserve and 1s lo { 

cated in Washington, D. C 

Ralph Griffith oft the Chicago office of Drive-All Mig 

Co. has been advanced to the position of Sales Manager 

succeeding C. A. Cowdrey who assumes the post of 

general manager at the company’s Detroit office. 

\nnouncement has been made by Stuart KE. Lauer, | 

president of the York Ice Machinery Corp., of the ap ’ ’ 

pointment of Joseph E. Moody to manager of indus ; 

trial relations. Mr. Moody's duties will embrace all I , 
{ 


E. W. Ritter who recently was appointed as assistant 
to G. W. Cole, president of Corning Glass Works, has 
been called to Washington for work in connection with 
the U. S. Signal Corp. 


a i 


Previous to his association with 
Corning Glass Works, Mr. Ritter was vice president of 
R. C. A. and has had extensive experience in engineet 
ing, manufacturing and research related to communica 
tion problems. 


Herbert J. Burgess receives the appointment to gen 
eral superintendent in charge of all manufacturing at 
the Westinghouse East Springfield plant. This plant 
is working 100 per cent on war production. 


Formerly with Bryant Electric Co., 


Roy M. Smith 


now joins the Roller-Smith Co. at Bethlehem, Pa. as 
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The unique design of the “Diamond Grip” combines in one 
insulation support terminal: full protection for wire and insu- 
lation; light weight; short compact construction; maximum 
electrical and mechanical characteristics; quick one-crimp 
installation; and visual inspection of every finished connec- 


tion. 


Close-up of the “Dia- 
mond Grip” in the in- 
sulation support sleeve 
which literally grips 
the insulation after 
crimping. This, in addi- 
tion to the two wire 
crimps made at the 
same time, makes the 
“Diamond Grip” ter- 
minal connection so 
strong mechanically 
that it will withstand 
the most strenuous 
service requirements. 
Electrically, “Diamond 
Grip” assures the kind 
of corrosion resisting connection that gives superior perform- 
ance under the exacting requirements of low voltage and 
high frequency use in radio communication and similar 
applications. 















Grip” 





Dept. C 


Precision “hand die” tool is so simple to 
operate, so easy of precision adjustments, 
and so positive in action, that even an un- 
skilled woman operator can be taught to use 
it and obtain uniform results without any 
long period of special training. 






EIGHTH 





ANNUAL PRODUCT DESIGN NUMBER 


and the precisi 
stallati 
complete 
standard sizes, 
etc., now available, 


AIRCRAFT-MARINE PRODUCTS, Inc. 


SOLDER 


tss Witing Otvices 







Or SOLDERLESS WIRING 









operated die—not merely a glorified pair of pliers. 


Because of the inherent precision which is built into this well 
engineered device, every crimp is a perfect crimp. 


1. The tool is self gauging — it is impossible to damoge 
the insulation by squeezing the handles too tightly. 


2. The insertion gauge automatically positions the 
terminal — making for production-line assembly 
speed. Compensating spring in this gauge prevents 
distortion during crimping. 


3. Insulation crimping jaws are easily adjusted to ac- 
commodate various insulation diameters. 


| 
Li 
| The new Diamond Grip insulation tool is in reality a hand 
; 


4. 15 to 1 leverage ratio makes for low hand-crimping 


pressure by operator. 


LET AMP SHOW YOU HOW T 
SAVE TIME AND MONEY 


Just off the Press is A 
Covering in detai 


MP Bulletin 18 
I the new “Diamond 
n Support terminal 
on “Hand Die” in 
on tool. Also included 
Specification data 


Insulatio 


is 
2 on 
shapes, wire sizes, 


Write for your copy 
of Bulletin 18 today. 


286 North Broad Street 
Elizabeth, New Jersey 


AKA 
7 
AIRCRAFT “MARINE PRODUCTS INC 





5. Guides prevent Terminal from being 


forced out of position by die action. 
No distortion or extrusion as result 
of crimping. 


G. Army and Navy wire sizes clearly 


marked on tool. 


7. Tool is made left or right handed 


by merely moving insertion gauge 
from one jaw to another. 


CATALOG CC-1 


Write today for your 
copy of this complete 
catalog which details 
the complete line of 
AMP Solderless Wiring 
Devices and Installa- 
tion Tools. 


Let us quote on 


YOUR WAR WORK 
SPECIFICATIONS 


@ The importance of good insulated wire in electrical 
manufacture cannot be over-rated. It's one of the decisive 
factors in the upward trend of sales charts and business 
indexes today. Well aware of this, designers and engi- 
neers everywhere are specifying Holyoke, the insulated 
wire that always ‘comes through’. 


Underwriter’s Approved High Heat Resist- 
ing Rubber Covered Wire. Will withstand 


temperature of 70 C. 





If you are one that refuses to gamble with potential sales 
and profits, write Holyoke Wire on your memo pad, and 
underscore it! You'll know your product is ‘right’. 


Asbestos Covered AC—DC 
Resistance Wire Resistance Cords 


Rubber Insulated and 
other types Cords and 
Cables for Radio & 
Specialty purposes 


Gutta Percha Insulated 
and other types free 
stripping Hook-up 
Wires 


Annunciator, Office & Thermostat Wires 
Rubber Sheathed Microphone Cables 


Insulated Antenna 


& Aerial Wires 


Heat Resistant Rubber Covered Wires 
Fixtures Wires and Flexible Cords 
Flat Tinned Copper Sleeving 

Transmission Wires 


Samples and quotations upon request 


WIRE & CABLE CORP. 


710 MAIN STREET 


HOLYOKE, MASS. 


HOLYOKE WIRE & CABLE CORP. 


Holyoke, Mass. 


Please send, without cost or obligation to us, samples and quotations on 


the following wires and cables 


Company 
Individual and title 
Products made 





assistant chief engineer. Mr. Smith will devote the 
major part of his time to design and application of the 
company’s products. 


Charles Byron Jolliffe, assistant to the president of 
the Radio Corp. of America and chief engineer of RCA 
Laboratories, has been appointed vice president and 
chief engineer of RCA Mfg. Co. at Camden, N, J. 


International Business Machines Corp. appoints Har- 
old E. Pim as resident manager of the company’s plant 
at Poughkeepsie to succeed Fred M. Farwell who has 
returned to active duty with the Army. 


\luminum Co. of America has named two new vice 
presidents. They are Thomas D. Jolly, chief engineer 
and director of purchases and M. M. Anderson, per- 
sonnel manager and director of labor relations. 


CHEMISTRY OF PLASTICS 

\ reference for specifiers of plastics who need_ basic 
information on these materials yet cannot spend the 
time required for a detailed study of the chemistry in- 
volved and the complex problems of those who manu- 
facture them. This text book conveys basic and useful 
knowledge concerning plastics, their history, origin and 
raw material sources, their physical, chemical and elec- 
trical properties and their limitations, methods of fab 
rication. Available from the American Technical So- 
iety, 850 East 58th St., Chicago, II. 





NEW MATERIALS AND PARTS 





(Continued from p- 174 
DC. MOTOR-OPERATED VALVE 


Two-position (on-off) control of steam, water, gas, oil 
or brine. May be specified for heating and cooling 
coils, bottle washers, 
plating tanks, humidt- 
fiers, hot water stor 
age tanks, boiler feed 
water control, etc. For 
marine or industrial 
heavy duty operation. 
The ball bearing de. 
motor is corrosion 
proof with gear reduc- 
tion of precision 
hobbed, heat treated 
gears. Motor-operated 
valves are controlled 
from a single-pole 
double-throw — switch 
or its equivalent such 
as a thermostat, pres 
sure switch, float 
switch, or relay. Unit 
may be mounted in 
any position. Barber- 





Colman Co., Rock- 


ford, Hl. 
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BRASS 


PRODUCTS 


BRASS 
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e right brass 
for the job 












YOUR 
Jim Brown 





problems of your Jim Browns and 
Rill Smithe | 
our Bill Smiths may be the same 


OUR men and ours are putting their all into the 
battle for greater production. Their knowledge of 
brass and its war requirements is helping to win the 


fight for freedom. 


Perhaps your problems and ours are fundamentally the 
same. If yours involve deep draws in brass, special 
degrees of softness or hardness, or extremely close 
tolerances, we will gladly give you the benefit of our 
long experience in specifying the right brass for your 
job. 

Western-operated ammunition plants are making mil- 
lions of deep drawn parts daily out of Western brass. 
The metal in each cartridge case must possess the right 
ductility, and the correct tensile strength to draw with- 
out rupture. 


We invite consultation on your brass requirements for 
present and post-war products. 


BRASS MILL DIVISION 


Western Cartridge Company 
East Alton, Illinois 


BRONZE «+ PHOSPHOR BRONZE + NICKEL SILVER 








Briefly reviewed, on this and the following 
pages, are recently published sources of 
descriptive and technical information as 
offered by various suppliers of essential 
materials, electrical and mechanical parts, 
equipment, motors, drives, controls, fin- 
ishes, etc., for integration within complete 
products of various kinds. 


PULL-CHAIN SWITCHES. Various sizes and rat- 
ings of precision-built pull-chain switches in thin and stand- 
ard models for single and double filament lamp operation 
and fractional hp. motor control. Features described and 
construction details shown. Lamp guards in standard and 
vapor proof types also covered. McGill Mfg. Co., Val- 
paraiso, Ind. 


GAGING POLICY. Based on a realistic conception 
of the theory of gaging and on a familiarity with modern 
manufacturing practices, this booklet covers intelligent selec- 
tion and specification in accordance with gaging theory. Im- 
portant factors discussed as well as gage maker’s tolerances, 
allocation of tolerance, wear allowance, errors in specifica- 
tion, and selection of gages, also types of gages available. 


Shefheld Corp., Dayton, Ohio. 


AIRCRAFT RELAYS. Complete description of relay 
specially designed for aircraft use but also desirable for 
many other specification points. Operating and construc- 
tion features. Data on weight, types of coils, design of 
contacts and character of load terminals. Line drawings 
show dimension for 200 amp. single pole unit. Hart 
Manufacturing Co., Hartford, Conn. 


RUBBER FOR WAR PRODUCTS. A ready guide 
to the many types of natural, synthetic and reclaimed rub- 
ber for specification within war products. Properties of a 
synthetic rubber compound, data for hydraulic equipment 
parts, sponge products, industrial rubber gloves, extruded 
rubber goods, anode process rubber coverings, industrial and 
aeronautical molded goods, hard rubber parts, rubber ce- 
ments, lathe cut rubber goods, and properties of reclaimed 
rubber are covered. Sub-zero test data, diameter, volume, 
thickness and hardness tests in oil, and suggested uses for 
various synthetic compounds are also given. Cross sec- 


tional drawings add to clarity of presentation. B. F. Good- 
rich Co., Akron, Ohio. 


MOLTEN SALT BATHS. Pertinent information re- 


garding the composition and operation of case hardening 
and heat treating baths. Divided into sections and _ in- 


Wew Bulletins, Catalogs, To Aid You 
In Specifying Materials and Parts 


Engineers, designers and executives to 
whom ELECTRICAL MANUFACTURING is 
made available each month under the con- 
trolled circulation policy of The Gage Pub- 
lishing Company are invited to forward 
requests for copies, preferably upon letter- 
heads of their company, directly to the 
manufacturer, at the address indicated. 


dexed, it provides the reader with desired information as 
quickly and easily as possible. Data are of a general 
character though many specific answers to operating prob- 
lems will be found. Information covers cyanide hardening, 
reheating and nitriding; accelerated, carburizing and heat 
treating salts, heat coloring, salt bath equipment, cyanide 
disposal, analytical methods, safety, etc. E. I. du Pont 
de Nemours & Co., Electro-chemicals Dept., 
Wilmington, Del. 


NUTS FOR AIRCRAFT FITTINGS. — How-to- 


specify chart for engineers and designers as well as drafts- 
men, etc., which explains the use of various types of self- 
locking nuts. Indicated are the basic principles by which 
a self-locking action is obtained in all nuts of this manu- 
facturer’s line regardless of type.  IIlustration is given of 
some of the advantages to be obtained by the use of these 
nuts and a cross-section drawing shows the method of ap- 
plication of the nine types most generally used. Elastic 


Stop Nut Corp., 2332 Vauxhall Rd., Union, N. J. 


DEGREASING SOLVENT. | High stability of de- 
greasing solvent under adverse operating conditions de- 
scribed. This clorinated solvent is non-inflammable and 
may be used for cleaning all kinds of metal parts. De- 
troit Rex Products Co., 13005 Hillview Ave., 
Detroit, Mich. 


MACHINING ALUMINUM. General principles of 
machining aluminum and its alloys. Suggested cutting 
speeds, feeds, and depths of cut which will produce satis- 
factory results; points where practices and tools common to 
other metals may be used and indications of where special 
practices or tools are desirable. Aluminum Company 
of America, Pittsburgh, Pa. 


POWER CIRCUIT TRANSFORMERS. Uses of 
dry-type power circuit transformers, for built-in specification 
for supplying products or sub-assemblies. Step-down power 
supply for soldering irons, motorized equipment, relays, 
magnets and controls. Specification points, construction, 
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HOME PLANT TRACING: Gosh, 
how I hate that grit that settles all 
over me! When they put me in the 
blueprinting machine and slide me 
over a hard, hot glass under pressure 


it cuts right through my skin. 











VISITING TRACING: Grit doesn’t bother 
me. Where I come from, they use a 
REVOLUTE, and I simply go for a ride 
around a Pyrex Cylinder. It is not very 
hot, because it has a large cooling fan at 
one end of the cylinder, and the little hug 
I get while being printed doesn’t scratch, 
because we all move together. I’m not 
in for long, either, because the REVO- 
LUTE has all kinds of speed. Why don't 
you tell your boss to get one of those 


REVOLUTES for you? 


/ 


D/D/D/D [DDD 


HINT FOR HOME PLANT TRACINGS: 


Send today for a copy of the new No. 1041 Catalog, which illustrates 

and completely describes the Revolute 3H Automatic Blueprinting 
i Machine as well as other reproduction equipment and lay this on your 
boss’ desk. Of course, it’s free. And it also contains a partial list of 
prominent concerns where the “Visiting Tracing” may have come 
from. Revolute 3H Automatic Blueprinting Machine is now available 
with a quartz lamp as optional lighting equipment. Send your request 
for the catalog to Department 9G. 













UCN ate eee de vail) 


ROCHESTER, NEW YORK 








KIGHTH ANNUAL PRODUCT DESIGN NUMBER 














AN EXPERIENCED 
ORGANIZATION OPERATING THREE 
PLANTS 100% ON WAR, WORK. 









ANODIZING..... ASSEMBLING 
Co PLATING 
SUGGS 6. we ENAMELING 
LITHOGRAPHING .... STAMPING 
PRESS WORK. . .EMBOSSING 
ALUMINUM HEAT TREATING 
FLUORESCENT PROCESSING 














A SELF CONTAINED PLANT 
WITH COMPREHENSIVE EQUIP- 
MENT TO SERVE YOU NOW 
AND AFTER THE DURATION 








CROWE NAME PLATE & MFG. 


1752 WAVELAND AVENUE 
CHICAGO ILLINOIS 


INVEST IN WAR BONDS 








primary and secondary wiring features, case design, etc., 
discussed together with general information covering all 
phases of transformer application. Jefferson Electric 


Co., Bellwood, III. 


RESISTORS. Pertinent information on a wide range of 
fixed and adjustable resistors of the wire wound and rib- 
bon-on-edge types with data for brackets, bushing, termi- 
nals and washers. Also illustrated and described are small 
solder pots constructed for continuous operation in radio, 
motor and similar electrical equipment plants. Pots have 


capacities of 134 and 2 lb. each. Lectrohm, Inc., 
Cicero, Ill. 


RHEOSTATS AND POTENTIOMETERS. Data 
regarding maximum resistances, power ratings, rotation an- 
gles, shaft sizes, mountings and net weights included in a 
description of a group of units engineered to assure maxi- 
mum ruggedness and durability. Line drawings give de- 
tails of construction while general features and specifica- 
tions are covered in detail. DeJur-Amsco Corp., Shel- 
ton, Conn. 


PLASTIC NAMEPLATES. © How tto determine the 
proper plastic for nameplate requirements with specific sug- 
gestions regarding plastics for metal substitutions. Con- 
struction features such as transparent or laminated (de- 
pending on specification), thickness, surface, color, shape, 
numbering and physical characteristics included. G. Fel- 


senthal & Sons, Chicago, III. 


INDUSTRIAL CHEMICALS. Revised and re-writ- 
ten for its 26th edition, this is broadly applicable to chem- 
ical specification problems. Specifically a guide to the 
many industrial chemicals of this sponsoring organization. 
Description, in general, reduces to definitions standard forms, 
properties, grades, classifications and supplementary infor- 
mation. Monsanto Chemical Co., St. Louis, Mo. 


NEEDLE BEARINGS. Engineering and performance 
data on needle bearings. Covered herein are: general de- 
sign, bearings, elements and their symbols, constants, calcu- 
lations and load capacities. Also included are details on 
types of bearings, shaft hardness, housings and load ca- 
pacity table with analysis of its use. Lubrication, installa- 
tion and specification described. Torrington Company, 
Torrington, Conn. 


LAMINATED PLASTICS. Types of laminating var- 
nishes for the production of finished laminated plastic parts. 
What they are and the various forms in which they are 
available. Laminated parts described as sheet stock, tub- 
ing, rods, molded-laminated, rubber-laminated, densified-lam- 
inated, decorative sheet, printed sheet, engraving sheet and 
translucent, fluorescent and phosphorescent types. Suggest- 
ed specification points for electrical, automotive, aircraft 
and chemical industries. Bakelite Corp., 30 East 
42nd St., New York, N. Y. 


RELAYS AND TIMERS. For a wide variety of spec- 
ification needs. This catalog has been designed to serve as 
a comprehensive guide to relay and timer selection and 
usage. Various data and engineering information of po- 
tential helpfulness to engineers and designers. Standard 
units listed in detail, following which complete information 
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@ Since practically all installations today are in 
connection with vital War Production—the quality 
and reliability of Jefferson Electric Transformers, 
Ballasts, and Fuses for the 
protection of electric equipment 
and circuits, are of more than 
usual importance. 
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JEFFERSON 
TRANSFORMERS 


FOR MERCURY LAMPS 

Correctly designed to provide the necessary 
current through the starting and operating 
cycles of mercury lamps, JeffersonTransform- 
ers more than meetthe most exacting require- 
ments. To be sure of maximum lighting per- 
formance—specify Jefferson Transformers. 


230-460-575 VOLT POWER CIRCUIT 
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Eliminate duplicate high and low voltage circuits—distribute 
only the 230 to 575 volt service—and provide the 115 volt 


current where needed for 
lamps, small tools and appli- JEFFER S ON 
TRANSFORMERS 


ances by means of Jefferson 
Electric dry type Power Circuit 
Transformers. 


NO COMPROMISE WITH QUALITY 


@ There is no compromise with quality at Jeffer- 
son—stress of the present emergency has not 
changed the traditional thoroughness of engineer- 


ELECTRIC 


































ing and craftsmanship. It will 
pay you to specify “Jefferson 
Electric” to insure performance 
and maximum results. 


CERTIFIED 


PS 


Spec N06 
HIGH P.F, 


JEFFERSON 
BALLASTS 


FOR FLUORESCENT LAMPS 

24-hour production demands the best in fluorescent lighting 
—and the best in Ballasts. It is significant that so large a 
majority of important lamp manufacturers, engineers and 
contractors insist on long-life Jefferson Electric Ballasts. 





TO PREVENT SERIOUS DAMAGE TO 
ELECTRIC MOTORS AND EQUIPMENT 


Proper fusing eliminates unnecessary shutdowns and dam- 
age to motors, wiring and equipment. Delays interfere 
with all-out production. 
Jefferson Renewable 
Fuses provide the safe, 
reliable protection re- 
quired. When excessive 
overloads require these 
fuses to open the circuit, 
they do it safely. Their rug- 
ged construction and sim- 
ple design permit quick 
cleaning and easyrenewal. 


JEFFERSON 


RENEWABL 


>’ FUSES * 
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Save Critical Materials 
Immediately available because 
“Wire-Nuts’’ do not use lead, tin 
and rubber, as required in solder 
and-tape joints. 


NO SKILLED LABOR REQUIRED! 


Anyone can make A-1 Wire Joints with *“Wire-Nuts”’; no special 
training needed. Not only make a faster joint, but neater. and 
better electrically, stronger mechanically. Safer; no open flame; 
no soldering iron; no molten solder. USED BY hundreds of Elec- 
trical Manufacturers to make MILLIONS of Wire Joints in wat 
production. 


Sizes for Every Job. Send for FREE SAMPLES. 


IDEAL COMMUTATOR DRESSER CO. 


1008 Park Avenue STL natty 
OFFICES IN ALL PRINCIPAL CITIES 





THIS MAY BE MUSIC TO YOUR EARS! 


@ We regularly carry one hundred and 
ghteen different sizes of music wire 
in stock. The range from .005 to .256 
in. in diameter. Up to .080 in. this 
wire is available in steps of .001 in. 


















Perhaps at the moment you have 
nothing where this material fits into 
your manufacturing program but, come 
the day when speed is paramount it 
will be decidedly worth your while to 
get in touch with us. 





Make a note please of these unusual 
facilities and when ‘time is the essence’ 


Write, wire or better still... 
Phone us! 


AMERICAN SPRING 
0 HOLLY inc. wots, micuican 
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Is given as to the many adaptations which may be obtained. 
Introduces a new type designation system that greatly sim- 
plifies the specifying of required special features on units 
which are otherwise standard. Base and cover dimension, 
coil data, magnetic structure diagrams and dimensions, con- 
tact diagrams and descriptions, mounting styles, etc., are 
included. Section devoted to general discussion of the 
selection and application of the relay to meet practically 
any requirement. Struthers Dunn, Inc., 1335 Cher- 
ry St., Philadelphia, Pa. 


PLUGS FOR AIRCRAFT CIRCUITS.  Construc- 
tion and design data for multiple contact electrical cable 
connectors specifically developed for aircraft specification 
points. Where to use, how to specify developed to best 
advantage and suggestions for installation and inspection. 
Different classifications of connectors fully covered with a 
variety of typical uses fully illustrated and described. Can- 
non Electric Development Co., Los Angeles, 


Calif. 


CIRCUIT BREAKER AND TOGGLE SWITCH. 
Operation, construction and test data as well as listings of 
advantages (such as light weight, on and off switching) 
provided in one sealed unit. How it saves in space and 
wiring time. ‘Types available cover toggle, limit, push but- 
ton, lever, fire control, microphone, torpedo, aircraft an- 
tennae, magnetic push button, inverter relay, and aircraft 
master switch shown with description of each. Also given 
is a line drawing for each unit with dimensions and work- 
ing details. Square D Co., 6060 Rivard St., De- 
troit, Mich. 


THERMOCOUPLE PYROMETERS.  Pyrometers 
which measure industrial temperatures reliably and offer 
opportunities for integration within the over-all design of 
large, complete products where accurate temperature con- 
trols are important. Included are indicators for panel 
mounting, controllers, various types of indicating controllers 
and recorders. Profusion of line drawings and charts make 
selection and specification easier. Leeds & Northrup 


Co., 4907 Stenton Ave., Philadelphia, Pa. 


PROTECTION FOR TELEPHONE UNITS. To 
aid telephone engineers to visualize and appraise a compre- 
hensive line of protective components. Junction boxes, ter- 
minals, protectors, distributing frames, etc., etc. Products 
especially designed for military equipment are covered. 
Cook Electric Co., 2700 Southport Ave., Chi- 
cago, IIl. 


TIME CONTROLS. For specification where an elec- 
trically and mechanically perfected device for accurately 
controlling industrial operations on a timed stop-cycle basis 
is demanded. Complete unit, wiring diagrams, tables, elec- 
trical data and case drawings. Details on construction 
types and operating features, ratings, accuracy and auxiliary 
equipment. Automatic Temperature Control Co., 


Inc., Philadelphia, Pa. 


PLASTICIZED POLYVINYL CHLORIDE. Places 
in the hands of the designer information on a_ synthetic 
elastic with rubber-like qualities. Divided into three sec- 
tions, the first treats the general subject, such as, what it 
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ly takes plenty of dependable motors, operating 
at top efficiency, to maintain the high-speed pro- 
duction so necessary in our “all-out” war effort. 


a ae ree Wagner fully realizes this, and is working day 
Ce ee and night turning Out more motors now than ever 
MU-182 and MU-183 
before, and is supplying these reliable motors 
wherever they are needed to help our country on 
to victory. 

If you need motors to carry on your war- 
material production, consult Wagner. Twenty-five 
sales and service branches, located in principal cities, 
are ready to help you in selecting the RIGHT 
Wagner motor for the job. 


Type RP Squirrel-Cage motors Type HP motors are ideal for machines Type CP totally-enclosed fan-cooled motors 
are used on machine tools and other located where inflammable materials and are widely used on machine tools where 
electrically driven equipment that substances are handled or manufactur- dust, dirt, filings, chips, fumes or other 
operate in clean, dry locations. 1/6 ed. 3/4 to 125-hp, 2- or 3-phase, 25 to destructive elements are prevalent. 1-1/2 
to 400-hp, 25 to 60 cycles, 2- or 3-phase. 60 cycles. to 125-hp, 25 to 60 cycles, 2- or 3-phase. 


Wagner Electric Corporation 


6400 Plymouth Avenue, Saint Louis, Mo.,U.S.A. 


MOTORS - TRANSFORMERS ¢ FANS  CBRA RSS 
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Yes, These Are Springs! 


— vials contain thousands of perfectly 
formed helical springs—some as minute as .0035 
in diameter. Fine precision instruments depend 
upon them for delicate performance, and they are 
used where space is at a premium. 


But—Peck Springs are also available up to 
wire size, in all metals—under war regulations, 
of course. Please describe your war production 
needs. We will do our best to supply springs, 
and with as little time lag as possible. 


PECK SPRINGS 


The Peck Spring Co., 12 Grove Ave., Plainville, Conn. 


Uniform in Size 
Uniform in Quality 


Colonial Porcelain is accurately made to your speci- 
fications and burned in gas-fired, temperature con- 
trolled kilns. That is why each piece of finished Colo- 
nial Porcelain comes within acceptable tolerances. 


If you need porcelain parts for your products, why 
not send us samples or drawings for our price estim- 
ates? No obligation. 


Glonia 


PORCELAIN/ 


MADE TO ORDER 


The Colonial Insulator Co. 
937 Grant St., Akron, Ohio 
Chicago Office: 1706 Fullerton Ave. 





is, the chemistry, physical properties, pigments, uses, etc., 
while the second covers insulating and jacketing materials 
for the wire and cable industry. The third describes in 
detail laboratory tests evaluating thermoplastic and thermo- 


setting materials. B. F. Goodrich Co., Akron, Ohio. 


SELF-LOCKING NUTS. Engineering data on wing 
style, floating wing, curved channel, roll-top and bellows- 
style anchor nuts. Table classification of sizes and threads, 
nominal dimensions and weights. Diagrams show engineer- 
ing specifications. All metal principle assures safe, tight 
bolt and screw connections; longer equipment life, lower 
maintenance cost; complete re-useability without loss of 
locking efficiency. One piece construction makes them 
quick and easy to apply; eliminates danger of omitting lock- 
ing auxiliary; gives a lighter, more economical, easier to 
handle self-locking nut. Boots Aircraft Nut Corp., 
New Canaan, Conn. 


BEARING COVERS. Closed covers in two types and 
styles, open covers, flingers, seals, felts, shoulders and shaft 
extension sizes covered with data on specification features 
for ball and roller bearings. Series plan, dimensional chart 
and dimension table simplify information in this catalog. 
R-S Products Corp., 4530 Germantown Ave., 
Philadelphia, Pa. 


PLASTIC SHAPES. Data sheets on electrical con- 
nector panels, sockets, receptacles and push button molded 
parts. Material used, engineering information, code and re- 
lated line drawings. Northern Industrial Chemical 


Co., 7 Elkins St., So. Boston, Mass. 


AIRCRAFT CIRCUIT BREAKERS. Operation, 
specification, design and special features as: ratings up to 
12 amp., designed for panel mounting, immune to vibration, 
shock resistant, single moving part, luminous tip, trip-free 
reset button, self-locking inserts for mounting, etc. Graph 
of per cent of rated current and line drawing in data sheets 
cover this aircraft switch circuit breaker. Dimensions, rat- 
ings and type numbers given. Spencer Thermostat 
Co., Forest St., Attleboro, Mass. 


EXTRUDED INDUSTRIAL PLASTICS. New and 
diverse specifications for plastics in a wide variety of fields. 
Table of properties, minimum and maximum shapes and 
stock shapes as well as listed substitutions for plastics in the 


place of critical materials. R. D. Werner Co., Inc., 
380 Second Ave., New York, N. Y. 


CONTROL FOR RESISTANCE WELDING. Sim- 
plified explanation of electronic control for resistance weld- 
ing clearly defining the different kinds of resistance welding 
that can be done, the function of various controls and the 
degree of accuracy made possible by electronic control. 
Various types of electronic control for resistance welding 
are illustrated. Included are three pages of specification 
data on the choice and application of ac. single phase re- 
sistance welding control; a section on fundamental elec- 
tronic circuits; and a discussion of the cathode ray oscillo- 
scope and its relation to welding timers. Westinghouse 


Electric & Mfg. Co., East Pittsburgh, Pa. 
STEEL HANDBOOK. A comprehensive guide to vari- 


ous alloys and their properties and characteristics with full 
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NO MANUFACTURER NEED START FROM SCRATCH IN THE APPLICATION OF 


‘PLASTIC 
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he new Age of Plastics facing America : 
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will be different from all previous eras of indus- 
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® 
trial development. In the past . . . in the Ages of 
a. ae 
Oil, Steel, etc. . . each manufacturer had to pioneer ae, | 
his own developments. % Today, Plastics are fast 
becoming an open book. The properties of Plastics are 
being discovered and analyzed by Scientific Testing . . . so 
that industry can move with ‘‘seven league boots” in 
bringing Plastics to perfection in many diversified fields. 
*& The United States Testing Company, Inc., has developed 


the following Scientific Tests covering practically every aspect of 


Plastics application: 


IMPACT STRENGTH DIFFUSION OF LIGHT 

FLEXURAL STRENGTH COLOR FASTNESS 

COMPRESSIVE STRENGTH FLAMMABILITY 

TENSILE STRENGTH RESISTANCE TO 

MODULUS OF ELECTRICITY CHEMICAL REAGENTS 

DISTORTION UNDER HEAT POWER FACTOR AND 

DEFORMATION UNDER LOAD DIELECTRIC CONSTANT 

THICKNESS INSULATION RESISTANCE 

—— VOLUME RESISTIVITY 
HARDNESS 

HOT OIL BATH THERMAL CONDUCTIVITY 

ACETONE EXTRACTION SPECIFIC HEAT 

WATER ABSORPTION THERMAL EXPANSION 

Why start from scratch in Plastics . . . when Scientific Testing can 


give you a headstart? Inquiries are invited. 


UNITED STATES TESTING COMPANY, INC. 


ESTABLISHED 1880 


HOBOKEN, NEW JERSEY 
NEWYORK + PHILADELPHIA + GREENSBORO + WOONSOCKET + CHICAGO 
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MAY BE THE ANSWER 


TO YOUR CRITICAL MATERIAL PROBLEM! 


Prior to our entrance into the War, practically every 
industry in America was using FELT for one purpose 
or another. Only in a few instances, however. was 
FELT used in all the applications for which this most 
versatile material is suitable. 

As shortages of rubber, cork, leather, etc., developed. 
engineers and production men were obliged to seek 
less critical materials. Learning the technological ad- 
vances that have been made in FELT, and studying its 
properties, many firms have found that not only is 
FELT a good alternate for other, more critical, mate- 
rials but that in most instances the inherent properties 
of FELT entitle it to primary consideration. 

Reasonably prompt shipments of FELTS which 
meet all Government specifications can be made. If 
FELT can help you to produce for Victory you want 


to know about it. We can tell you. 


THESE FACTUAL DATA SHEETS ARE AVAILABLE 


No. 1, Felt Density; No. 2, Adhesives for Felt Application; No. 3, “K° Felt for 
Acoustics; No. 4, Special Felt Treatments and Prices; No. 5, S.A E. Felts—American 
Felt Co. Standards; No. 6, Felt and Lubrication; No. 7, A.S.T.M. Tentative Test 
Methods for Wool Felt; No. 8, U.S. Army Spec. 8-15 E; No. 10, Vibration Isolation 


No. 11, Annular Designing and Dimensioning 


American Felt 
Company 


TRADE MARK 


General Offices: GLENVILLE, CONN. 


New York ; Boston; Chicago; Philadelphia; Cleveland ; Detroit ; St.Louis: San Francisco 


Producers of finest quality FELT 
We recommend that you buy to Army, Navy, S.A.E. or Felt Association Standards 


performance facts regarding cutting speeds, surface speeds 
for work of various diameters, drill sizes and lengths of 
points. Also covered are: allowances and tolerances for 
screws and nuts, thread elements and tap drill sizes, phy- 
sical properties, weights, wire gauges, information of tool 
grinding and heat treating, decimal and metric conversion 
tables, stock estimating and hardness conversion tables. A 
timely feature is the combined standard steel lists of the 
American Iron and Steel Institute and the Society of Auto- 
motive Engineers, Inc., for carbon and alloy steel bars with 
suggested speeds and feeds for machining many of these 
grades with standard tools on automatic screw machines. 


Republic Steel Corp., Cleveland, Ohio. 
ELECTRONIC TUBES. Comprehensive chart for the 


quick pre-specification selection of industrial type electronic 
tubes. Full technical data on phanatron, thyratron, plio- 
tron, kenotron, ignitron, phototubes, ballast tubes, and glow 
tubes. General Electric Co., Schenectady, N. Y. 
WOOD SHEAVES. Engineering and_ performance 
facts for three basic types. Table of dimensions and 
weights, also table for number of grooves included for each 
kind of sheave. Offered not as a substitute but as an alter- 
nate. Features such as lightness, firm fastening to shaft 
and ability to absorb shock mentioned. Dodge Mfg. 
Corp., Mishawaka, Ind. 


PRODUCTION TOOLS. Sizes and types of tool- 
room, quick change gear, plain change gear, and turret 
lathes designed and built to meet the demands of modern 
industry. Attachments, features and specifications. En- 
tire line described with tools and accessories for adapting 
these machines to special classes of work. South Bend 


Lathe Works, South Bend, Ind. 


LEAD-SILVER-INDIUM SOLDERS. Data result- 
ing from tests on three samples of solder submitted for rel- 
ative bonding strengths, ability to “‘wet’’ copper or brass 
and to spread over heated surfaces. [Lead-silver-indium 
solders supplant lead-tin solders. Test methods described 
with tabulated results for each sample. Included are pho- 
tographs of test samples. Indium Corp. of America, 


60 E. 42nd St., New York, N. Y. 


PORCELAIN PROTECTED WIRING. Where and 
how porcelain may be specified for wiring, receptacle, switch, 
etc., components as well as to insulate wiring at various 
points. Detail suggestions regarding possible specification 
points. Porcelain Products, Inc., Findlay, Ohio. 


PLASTIC TUBING. Pertinent data on transparent 
seamless, seamless flexible and low temperature flexible plas- 
tic tubing. Full range of sizes given. Effects resulting 
from temperature variation, solvents, acids, alkalies and 
various foods described. Handling specifications defined 
for each type of tubing. Extruded Plastics, Inc., 
New Canaan Ave., Norwalk, Conn. 


SCREW MANUAL. Specification data supplemented 
by technical discussions explaining the correct usage and 
advantages of recessed head, sheet metal, machine and self- 
tapping screws. Technical information on aircraft bolts 
and screws and washer assembled screws. Also included 
are ranges of screw sizes for different sizes of drivers and 
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Silly? To air condition rivets? Not at 
all. When aluminum rivets are cooled 
lo sub-zero temperatures they can 
he riveted faster and more perfectls 

: speeding up airpla: ej roduction. 

Many of us think of air condition 
ing only in terms of comfort for 
human beings. Yet today, air condi 
lioniag’s most important job is to 
keep the machines and materials of 
war industry at desired tempera 
tures and humidities. 

‘To meet these wartime needs, 
revolutionary advances in air condi 


tioning technique have been made. 


KIGHTH 





ANNUAL PRODUCT DESIGN 


Air Conditioning for a rivet 


‘Temperature and humidity are main 
tained far more exactly than ever 
before. equipment is more compact, 
more flexible. 

With the coming of peace, this 
experience will be applied to the 
making of improved air condition- 
ing equipment for all sorts of uses. 

Packaged air conditioners will be 
smaller, more compact, more eco- 


nomical—many more homes will 





have them. And in offices and fac- 
tories, air conditioning will lower 
costs and increase efficiency. General 
Electric will be a logical source of all 
types of this new equipment for air 
conditioning, refrigeration, heat 
transfer and heating. 

Air Conditioning and Commercial 
Refrigeration Department, Division 
'??, General Electric Company, 


t 


Bloomfue ld, New J rsel. 


tin Conditioning by 
GENERAL @ ELECTRIC 


NUMBER 
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SPECIAL 


DELCO 
APPLIANCE 
MOTORS 


The demands of this service are for husky 
motors that will operate instantly and un- 
failingly under the most severe conditions 
ever known. Such motors have been 
made available by Delco Appliance on a 
volume basis. 

The model shown is only 3” in diam- 
eter, yet is capable of operating the sirens 
at peak capacity. Remarkably fast pick- 
up is secured by reason of high starting 
torque and low friction characteristics. 
Field and armature windings are of heavy 
vinylacetal wire to insure ample insula- 
tion; commutator is of sturdy “built-up” 
construction; bearings are self-aligning 
and are lubricated for life by generous felt 
packed oil reservoirs. Available in 6, 12 
and 24 volts DC, with speed ranges up to 
8000 R.P.M. 


PRODUCT OF GENERAL MOTORS 


DELCO APPLIANCE DIVISION 


General Motors Corporation 
ROCHESTER, N. Y. 


automatic bits as well as tables to show “‘hole size’’ specifi- 
cations for sheet metal screws and self-tapping screws. 


Scovill Mfg. Co., Waterbury, Conn. 


RECEIVING TUBES. A highly tangible review of 
radio receiving and allied special-purpose tubes with char- 
acteristics and socket connections fully defined. Grouped 
as to diode-detectors and rectifiers, diode-detectors with 
amplifiers, converters and mixers, triode-hexode and triode- 
heptode converters, octode converters, pentagrid mixers, 
voltage amplifiers, detectors and oscillators, power amplif- 
ers, electron-ray tubes and gas-triodes. RCA Manufac- 
turing Co., Inc., Harrison, N. J. 


MACHINE TOOL ACCESSORIES. Covers such 
items as live centers, metal etchers, demagnetizers, grinding 
wheel dressers, variable speed pulleys and electric markers. 
Line drawings and dimension table as well as special fea- 
tures of each unit and how to operate. For specification 
where time saving, speed of production and low cost are 
requisites. Ideal Commutator Dresser Co., 1008 
Park Ave., Sycamore, III. 


STANDARD STEELS. A wall chart for the engi- 
neer-designer. Covers American Iron & Steel Institute, 
Society of Automotive Engineers and National Emergency 
standard steels. Tables given for material specifications on 
carbon steels, molybdenum, free cutting, chromium, man- 
ganese, nickel and nickel chromium, chromium vanadium, 
and silicon manganese steels). American Steel & Wire 


Co., Rockefeller Bldg., Cleveland, Ohio. 


MICA FOR INSULATION. Background informa- 
tion, technical facts and dimensional data regarding mica 
in compressed sheet, tubing, commutator insulation and un- 
processed forms. Standard shapes and plates reviewed. 


Macallen Co., 16 Macallen St., Boston, Mass. 


TEMPERATURE REGULATOR. Principles of 
operation, specifications and construction details on a wide 
range of temperature regulators for process control, hot 
water heater, and other specification points involving con- 
tinuous regulation to meet fluctuating conditions. Technical 
data on valve capacities with graphs showing pressure in 
pounds per square inch. Sarco, Inc., 183 Madison 


Ave., New York, N. Y. 


THERMOCOUPLE PROTECTORS. A line of 
protective tubing in seamless drawn leaded seam, cast and 
drilled types. Characteristics for which each is qualified 
together with dimensions and data. Arklay S. Rich- 
ards Co., Inc., 72 Winchester St., Newton High- 
lands, Mass. 


ELECTRICAL INSULATIONS. _ Insulating var- 
nishes and compounds described in detail. Also glass fiber 
tapes, sleevings, laminated materials, etc., covered together 
with various engineering data regarding performance, char- 
acteristics, sizes, etc., etc. Insulation Manufacturers 


Corp., 565 W. Washington Blvd., Chicago, III. 
LAMINATED SOLENOIDS. As made available in 


pull and push type. Especially developed to supply a 
straight-line thrust by magnetic action at various specifica- 
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Oe COCO Ole 


After more than 15 years protecting nut-and- 
bolt assemblies against vibration on aircraft, 
passenger cars and trucks, farm machinery, 
electrical and mechanical equipment of all 
kinds, Double Locking PALNUTS are today 
proving indispensable on all types of vital 
War equipment. PALNUTS are single thread, 
tempered spring steel locknuts, which provide 
an exclusive, unfailing Double Locking Ac- 
tion*. Easily, quickly spun on with the 
fingers—locked tight with 1/3 turn of a 
standard wrench. Chief among their ad- 


vantages are: 


HOLD TIGHT UNDER SEVEREST VIBRATION, 
in applications such as aircraft engines, air- 


craft engine cowlings, etc. 





tightened, its arched, slotted 
jaws grip the bolt like a 
chuck (B-B), while spring 
tension is exerted upward 
on the bolt thread and 
downward on the regular 








nut (A-A) securely locking 
both. 


EIGHTH 


“DOUBLE LOCKING ACTION 


When the PALNUT is wrench- A 






ANNUAL PRODUCT DESIGN NUMBER 


WITHSTAND HIGH TEMPERATURES, such as on 
exhaust flanges and cylinder hold down studs. 


SAVE ASSEMBLY TIME because they eliminate 
castle nuts with cotters. High speed assem- 
bly with special tools. 


INTERCHANGEABLE WITH OTHER APPROVED 
DEVICES without change in design. 


MAY BE USED REPEATEDLY without loss of 
security. 


IN USE BY U.S. AIR FORCE, ORDNANCE 
AND QUARTERMASTERS DEPARTMENTS. 


Write for Manual No. 1, giving full 


details of PALNUT principle, advantages, ap- 
plication, sizes, finishes, etc. Send details of 
application to obtain PALNUT samples. 


A 


THE PALNUT COMPANY 


66 Cordier St., Irvington, N. J. 














rp 


Ceca UL 


How You Gain 
by using a REGULAR NUT 
plus a PALNUT! 








@ Require less space and short- 
er bolt length than self-locking 
nuts. Combined height is less. 
Bolt can be flush with PALNUT. 


@ Lighter in Weight 


@ Much Lower in Cost 





@ Available for Immediate De- 
livery 


SU RS RUHL 


PALNUTS 













POWER SUPPLY 


Get Full le 
E1c}38R 


Hand Crank + Single or Double Voltage 


GENERATOR 


IN addition to a complete line 
of dynamotors and aircraft 
D.C. motors, EICOR is pro- 
ducing hand crank, single or 
double voltage generators for 


field use, designed for direct 
connection to the radio equip- 
ment, furnishing plate and 


filament power with compara- 
tively little effort. The gener- 
ator is ruggedly built for the 


x i; > hard service and shocks of 


military use, yet is compact 
eT Ca 
Wr > ) 


k and unusually light in weight. 
Sa 
a 2 
aa 


K C; : 
an easily be transported by 
, a single man and can be set up 
Wor 

A 













&» 


4 for operation ina few seconds. 


EICOR, Inc. 


1062 W. Adams St., Chicago 


E1c]eR DYNAMOTORS - POWER PLANTS - CONVERTERS 
Export: Ad Auriema, 89 Broad St., New York, U.S.A. Cable: Auriema, New York 





fod Nog Ye 


aud in the 
Jime Delay zt 
ON THE 


HEVE OSA nei 


SANMYER CORPORATION #¢ CHICAGO, ILLINOIS 
When thermostat or boiler control calls for heat, 
the electrical circuit is automatically closed, thus 
allowing current to flow to oil heater and ignition 
transformer. After a delay of about 25 seconds the 
time delay switch of the Hev-E-Oil Burner then closes 
the electrical circuit to motor, starting it and also 
the secondary air blower, oil pump and air pump. To 
assure positive, dependable, automatic action, Chace 
Thermostatic Bimetal is used as the active element of 
this time delay switch. Use ‘‘Chace”’’ in your product. 


W. M. CHACE CoO. 


1608 Beard Avenue - - - Detroit Mich. 





tion points. More work per watt input has been attained, 
Suggestions for things to keep in mind in choosing a sole- 
noid are included as well as current and pull curves for 
those two designs. Dean W. Davis & Co., Inc., 549 
W. Fulton St., Chicago, Ill. 


DESIGNING MOLDED PLASTICS PARTS. 
Assembly of an informative series of display items, each 
dealing with some technical phase of designing molded 
plastics parts. Covered are inserts, shrinkage, tolerances, 
wall thickness, holes and undercuts, ribs, bosses and fillets. 
Of special interest to product engineers and designers. 


General Electric Co., Pittsfield, Mass. 


ENGINEER’S DATA BOOK. Data on more than 
100 different types of electrical equipment including motors 
of all sizes, control, switchgear, transformers, protective 
devices, circuit breakers, load centers, panelboards, etc. 
Divided into two parts: equipment section and engineering 
data section. Engineering data includes suggested standards 
for wiring, oil and circuit breakers, transformer and motor 
data and how to determine feeder sizes, voltage drop 
curves, commonly used symbols for one line electrical 
diagrams, etc. Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 


FLUORESCENT LIGHTING FIXTURES. To 
simplify the selection of proper types and quantities of fix- 
tures for proposed lighting projects. Complete technical 
specifications and a list of recommended minimum standards 
of illumination as well as general engineering information. 
Sylvania Electric Products Inc., Ipswich, Mass. 


TRANSMITTING TUBES. Comprehensive and de- 
tailed coverage of a group of general purpose type tubes 
that may be used as radio frequency oscillators or amplifiers 
and as audio frequency amplifiers and modulators. En- 
gineering data, general characteristics, line drawings and 
charts clarify the specification difficulties of the engineer- 
designer. Amperex Electronic Products, Inc., 79 
Washington St., Brooklyn, N. Y. 


AIR FILTERS. How dirt, moisture and rust scale 
kept out olf compressed air lines saves pneumatic tools and 
production-rejects. Suggested specification points for air 
filters within products of various kinds for aircraft, foundry, 
shipbuilding, machine shop and spray painting and includes 
a diagram of a typical aircraft assembly. Exngineering data 
accompanying the folder includes a pipe-capacity table. 


Filters, Inc., 1515 Gardena Ave., Glendale, Calif. 


KEEPING YOUR LATHE CLEAN. 


lathes clean will help increase production, reduce scrap and 


Keeping 
lengthen the life of the lathe. Described are the best 
methods of cleaning the various units, the importance of 
periodical cleaning of all machine tools and the damage 
caused by accumulated dirt and chips. South Bend 
Lathe Works, 425 E. Madison St., South Bend, 
Ind. 


ELECTRIC CONTROLLERS. 


drum controllers, thermal overloads, limit switches, pressure 


Magnetic switches, 


and foot switches each covered as to size, capacity, operating 
features and characteristics. A type to be specified for 
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kK welcome tough jobs! When you 

have a molding job that involves 
close tolerances . . . threading . . . deep 
horizontal 


or where a 


drawing ... side cores... 
bosses ... metal inserts ... 
special technique is required — try IM- 
PERIAL MOLDED. 

We are especially equipped to handle 
jobs of this type and they enable us to 


demonstrate the full value of Imperial 





Engineering Service. 
You'll find, for example, that threads 
STOCK KNOBS, PULLS AND on Imperial Molded parts are smoother 


HANDLES in a variety of sizes, 


TE TL 











® The 


here are typical specimens 


products shown 
of Imperial custom mold- 
ing made for such or- 
ganizations as Allis-Chal- 
mers Mig. Co., National 
Enameling & Stamping 
Co., Johnson Service Co., 
Teletype Corp., Western 
Railroad 


Thermogray Co., 


Supply Co., 
Folmer 
Graflex Corp., and Daniel 


Woodhead Co. 


-and harder. This is because thread- 
ing dies are milled on a special machine, 
not turned as is customary. This elimi- 
nates the little slivers ordinarily left in 
the die. 

If your work requires close fits, we 
can assure you of unusually accurate 
control of shrinkage to obtain such fits. 
This frequently involves expert blending 
of materials. 

We make our own molds and we can 
still help, in many cases, on jobs related 
to the war effort. 





. : ee TI sacle IMPERIAL MOLDED PRODUCTS CORP., 2927 W. Harrison Street, Chicago, Illinois 
ypes and colors. lese stoc 
items can often save you time 
and expense. We try to maintain a 
ASK FOR BULLETIN K-100 
, 
os Plastic Wlo 
> 
B in BAKELITE, PLASKON, DUREZ, MAKALOT, TENITE, BEETLE, LUCITE 
r 
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can be used to best advantage. 
TIME-SAVING—and time is money. 
ing the screw after countersinking. 
Screws have unbelievable strength and are absolutely accurate. 


liveries are better than average. “‘UNBRAKO” Knurled Socket Head 


KNURLED SocKET HEAD CAP SCREW 


The Knurling 
of Socket Screws 
originated with 


*UNBRAKO” 















years a0. 


SAVES 


Cap Screws cost nothing extra. Write for Catalog today. 


250 


Sizes from No. 4 to 144” diameter. 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA. BOX 594 
—— BRANCHES —— 
BOSTON + DETROIT - INDIANAPOLIS - CHICAGO ~ ST. LOUIS - SAN FRANCISCO 


WE OFFER 
SURPLUS STOCK 


of 
ELECTRIC MOTORS 


All motors 1750 R.P.M. The 1/8 and 1/6 H.P. motors 
are for vertical mounting with flanged type heads or 
end valves with four counter sunk holes for spring 
suspension. The 1/3and 1/2 H.P. motors are horizon- 
tal mounted, rubber cradled. The 1/8 H.P. motors are 
split phase repulsion induction and the 1/6, 1/3 and 
1/2 H.P. motors are capacitor start and run type. 


Leland Delco Leland Delcc 
Rating Quantity Tota Rating Quantitv 


8 HP 220-25 1 1 2 6 HP 230-DC 1 
8 HP 240-60 1 6 HP 220-25 5 
8 HP 110-25 25 25 6 HP 110-50 

iP 110-40 14 14 


~~ = 


8 
8 1 HP 110-60 
HP 230-50 
HP 110-25 
HP 110-40 
HP 220-25 
HP 250-25 
HP 115-DC 
I 

I 

I 


I 

E 3 
/8 ¥ 3 

I 3 3 
‘8 I 19 3 
/3 1 1 3 
/8HP 110-60: 3 
‘8 HP 115-DC 1 3 
HP 220-60 13 3 
! 


IP 110-60 4 3 y 
HP 230-50 4 

HP 220-60 1 

HP 110-25 5 5 


/ iP 110-50 


IP 220-50 
iP 230-DC 


/ 


» e 
PIA wee 


8 
8 
8 
8 
8 
/8 
8 
6 
6 
6 
6 


2 HP 220-50 
2 HP 110-60 
2 HP 110-25 
2 
2 


/ 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


j 
/ 
/ 
/ f : 1 
/6 HP 220-50 30 ae 
1/6 HP 440-60 =10 10 «1, 

1 

A 


/ 
/ 
1/6 HP 110-40 15 15 / 
1/6 HP 225-DC 1 ° i / 


Minneapolis-Honeywell Regulator Co. 
Wabash, Indiana 


HP 115-DC 
HP 110-DC 


NES 








Reg. U. S. Pat. Off. 


TIME AND MONEY 


: The knurling prevents slipping 
— and lost motion so the fingers 
—handiest of all wrenches — 
This soon amounts to an IMPORTANT 
The knurling also permits lock- 

“UNBRAKO” Knurled Cap 
De- 


practically every type of motor operated machine and ma- 
chinery as well as for numerous military units. Furnas 


Electric Co., 300 McKee St., Batavia, III. 


LOW TEMPERATURE WELDING RODS. How 
the use of electrode of low melting point speeds metal 
assemblies and conserves electrical energy. Details of the 
process are covered as well as where to use, what metals 
can be welded, why it costs less, how to order. Also used 
to salvage defective castings. Eutectic Welding Al- 
loys, Inc., 40 Worth St., New York, N. Y. 


STORAGE BATTERIES. Details on the various types 
of storage batteries for lighting and air conditioning service. 
Of particular interest to those engaged in the engineering- 
design or construction of war products. Gould Storage 
Battery Corp., Depew, N. Y. 


LAMINATED PLASTICS. Comprehensive review of 
vulcanized fibre, laminated, phenol fibre, pre-fabricated 
parts, aircraft parts and silent gear materials. Minimum 
dielectric strength, maximum water absorption, minimum 
density, standard allowable variations of vulcanized fibre 
sheets, strips and rods given in chart form as well as strengths 
of vulcanized fibre. Included is information of its electrical 
and chemical properties, its machinability grades and fin- 
ishes, testing information and charts for horsepower ratings 
when specified as a material for gears. Taylor Fibre 
Co., Norristown, Pa. 





AND SO THEY SAY... 


Continued from p. 129 


winning the war. <A thousand petty squabbles were 
forgotten. New plans and programs were developed. 
Ideas came from both sides of the table. More short 
cuts were evolved; more ideas on turning out better 


weapons were put into action; plans to save precious 
material were adopted. 

“Production went ahead. Output rose. Gains from 
five to 100 per cent and more have been reported to 
headquarters. As we know production has not yet 
reached the rate necessary to win the war, but it is 
increasing and we have faith that it will continue to 


crease. 


ANDREW H. PHELPS, vice-president, Westing 
house Electric & Manufacturing Co., Pittsburgh 

“America today finds itself the key nation in the 
greatest war in history. No task is too great to face, 
no job too small to do. Disposal of surplus materials 
like the handling of scrap plays an important part in 
our war effort. No manufacturer is too large nor too 
small to search its inventory for surplus materials and 
direct them to the war effort. Westinghouse disposes 
of its surplus steel by hundreds of tons, its surplus 
tungsten by the pound, and surplus platinum by the 
ounce. All is needed. Remember, for want of a horse- 
shoe nail the kingdom was lost.” 


ELECTRICAL MANUFACTURING OCTOBER 1942 





2 ERS CEES eee ne ee eee ener eeneereaee eer eareereearaece ear e aaron rere ee eee 


ns 
















_ 


942 


LR 


sass ead 


CONIAC#a@ 


AN D CG: OC: et: AF M AT. E- Ria eS 
OF PLATINUSM-SILVER-PALSAVI US 


O matter what you require in fin 
TT TT &— ished contacts or in contact ma- 
\ 1 we P's terials, we can supply it. All the 
metal we use is scientifically con- 
trolled during refining. It is of defi- 
nite and unvarying purity with pre- 
determined and uniform crystalline 
structure which assures positive work- 
ing qualities and consistent perform- 
ance. Get in touch with us, what- 
ever your requirements may be. 
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LAMINATED INLAY “STRIP 


= es OO 


SMELTERS, REFINERS AND WORKERS 
oO F PLATINUM, GOtwt.oD AND ee ee 


ee ee oe ee eee ee 


NEW YORK SAN FRANCISCO CHICAGO 


OF ANYTHING WRITTEN, 
TYPED, PRINTED, DRAWN 

OR PHOTOGRAPHED : 
SS 


srl 





Faster, Privately at Lower Cost 





















Speed production! Save hours and dollars now BLUEPRINTS 
spent on copying and tracing originals. Get your PRIORITY 

copies without delays—made in a few minutes right 

in your own department. SPECIFICATIONS 

APECO makes > 22 

: ECO makes copies up to 18 x 22"’ photograph LETTERS Are you in a rush for some duplicated metal parts? Do you have 
ically, 1 to 100 copies or more No chance for ; s 
error! No need for proofreading! Acceptable to RECORDS experimental work? In many cases you can make the parts faster 
sae — Courts of Law. Used today by RECEIPTS with the “Di-Acro” System, and avoid entirely the expense and 
eaders in industry. 

DRAWINGS delay of making dies In illustration from left to right: Ist—Di- 


FOOLPROOF OPERATION! TRACINGS 
With APECO anyone can make photo-exact copies SPECIFICATIONS 
easily on desk or table, in the privacy of your office 


or plant. No skill or dark room needed! LEGAL PAPERS = ae Se ee, : Lape et 
IMMEDIATE DELIVERY weloame we 


can be rapidly done by the combined use of these 3 Di-Acro units. 
on machines and supplies. Get the facts on 


Acro Shear squares and sizes material. cuts strips, makes slits or 


notch es 2nd Di-Acro Brake forms angles, channels or ‘“‘Vees’’. 


















WORK ORDERS All duplicated work i 


s accurate to 001 


APECO’S amazing savings over other copying High hourly production units provide 


$ 


methods and outside photostaters. Learn how 
others in your field have benefited. Representa- cd 
tives in all principal cities and Canada. Write for 
free folder NOW. 


lar ge output if desired 


oe 
W RITE FOR CATALOG (& 
00 describing Di-Acro Shears, Brakes, Benders 
aE ind showing many parts 
which can be made 


F.0.B. CHICAGO eee O’NEIL-IRWIN MFG. CO. 


TCC we aes 
ee, Si 309-8:th Ave.S.,Minneapo!lis,Minn. 


AMERICAN PHOTOCOPY 


EQUIPMENT COMPANY 


2849 N. Clark St. [EER chicago, i. 
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LET US “FIRST AIDS” TO 


TAKE THE EFFECTIVE 
COIL CONVERSION 


PROBLEM 
OFF YOUR 
SHOULDERS 


We are specialists in: WE MANUFACTURE: 
—the design and manufacture of coils, MAGNET WIRE—Round, solid cop- 


—the manufacture and application of magnet wire and varnished per, insulated with enamel, Formvar, 
iadhaal cotton, silk, Nylon, paper, Fiberglas 
insulations. binati , 

or combinations of these. 


We began in 1904. Since then, we have had to solve every conceivable | COlLS—wound with magnet wire to 
coil problem. First aid in this has been the fact that manufacturing our own | $PeCification. 
insulations and magnet wire gives us complete control of the fundamentals | YARNISHED INSULATIONS — 


of every job. Why add coil worries to your other work? Let Acme Samenrtcs, net 


. paper, silk, silk sub- 
experience take over! @ stitutes, Fiberglas. 


Aeme Wire Products 


THE ACME WIRE COMPANY, NEW HAVEN, CONNECTICUT 


SCREWS 


\\N ) For 50 Years Manufacturers / J 
‘Ge of Screws, Stock / 




























TRY AND WEAR (T OUT ! 


ERE is a switch that can be operated literally 
millions of times without any decrease in efficien- 


& a Machine Screws and Nuts@ cy —the mercury-to-metal hard-glass Kon-nec-tor. 


Screw Machine Work 
Sheet Metal Screws 
Wood Screws 
Case Hardening 
and Plating 


G-k Kon-nee-tors have a multitude of vital industrial 
uses. They act quickly. are safe and dependable, and 
operate without flashing and sparking. And they are 
inexpensive. Use G-k Kon-nec-tors . . . the small, 
silent, simple. modern 
switching device! le \ 





s Developments ; 
® madeforyour # 
industry 4 






aaannd Te MeTRL HARD CLBSS | 
SS ROUVMEG TORS 
FOR INFORMATION 
ABOUT APPLICATIONS 
OF G-E KON-NEC-TORS 
SEND FOR YOUR COPIES 
OF THESE TWO FOLDERS 
Write the address below 






4 Gunanar @ sectmic 


~ See mrt etn A 


Sead for 


NELA SPECIALTY DIVISION, LAMP DEPT. 


GENERAL & ELECTRIC 
410 Eighth Street, Hoboken, N. ]. 


KEENE, NEW HAMPSHIRE 
INCORPORATED 1892 


oe 
or 
te 
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FOR TODAY AND THE FUTURE 


| In Most Efficient Product Design, means 


LITTELFUSES 


Aircraft, Ordnance, Tanks, 


Marine Services, Protection 
| of Motor Circuits, X-Ray 
Apparatus, High Voltage 
| Rectifiers, on down to most 


delicate Instruments. 


Following are a few of the many 
: types and kinds of Littelfuses 
f described in Complete Littelfuse 
Catalog. 


7 


300 amps 


EXCLUSIVE 
LITTELFUSE 
DESIGN 


Locked Cap Assembly holds 
cap securely to fuse Cap 
with markings will not be 
lost 


Element twisted at 90° 
braces against 

bration 

“Gooseneck non-crystal 
lizing E lement takes up con 
traction and expansion 
Solves heat problem 





craft motor circuits, @ 


i 2. 
_ fuse 


20 





nstrument Litte 


No. 32271. Glass-enclosed Littel 


for general protection Rating 


or less Locked Cap 


lfuses 10 amp 
rating For radio 
radio amplifier tubes, 
aut ragio test 


cked Cap Assembly 


phor bronze 


Ask ses Sided Sisitid Coppe, 
Fuse Clip Holder. 





Send for the Complete Littelfuse Catalog 


Above are only a few units fully described with complete 


tables of measurements, ratings, uses, etc., in the Littelfuse 


Catalog. High and low voltage Littelfuses for every instru- 


ment purpose. Extractor Posts, 


Mountings, Fuse Clips, 


Parels, etc. Everything required in fuses and accessories in 
instrument product designing for Victory—and afterwards. 


rite 


LITTELFUSE INC. 


CHICAGO, ILL. 





4753 RAVENSWOOD AVE. 
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INDUSTRIES 
ts prepared lo mold them 


Victory production is finding place for molded 
plastics in ever increasing quantities, not only 
to release essential metals, but often because 
molded plastics serve the required purpose better. 


The demand may be for articles of unusual size, or 
for millions of identical small parts; the require- 
ments exacting for quality, accuracy and finish. 


Through its ability to mold plastics parts of 
any shape, any size, and by consistently uphold- 
ing its reputation of delivering “On Time,” 
General Industries has taken a leading part in 
producing for Victory. 









nm iystns 
tee Ceres 


cree SEER 


Dea aD asa 


Molded Plastics Division + Elyria, Ohio 


bets TT) @ ee a ed New York .. Phone Longacre 5-4107 
Lae Phone Madison 2146 Milwaukee . - Phone Daly 4057 
MO Lr A Phone Camden 2215 





Whether your design 


Sy) YZ) 


COLORED 
FOLLOW 





eee FRY GLASS! 


RE you stumped by the lack of critical materials? Try glass! 
Is the product you need large or small . . . square or round 

... thick or thin . . . simple or intricate ... hollow or solid. . 
opaque or transparent.. 
chemically resistant . 


. colored or clear ... thermally and 
..- mechanically strong ...a good dielec- 
tric? Again we say—try glass! Glass can give you each of these 
qualities and more. 

In the electrical insulation field alone, many urgent problems 
have been solved recently by Corning’s ability to make glass- 
ware in sizes and shapes and with special characteristics un- 
dreamed of a short time ago. 

Why not write us? We’re busy——and how!—but never too busy 
to try to help you solve a problem that’s important to America. 
Write Insulation Division, Corning Glass Works, Corning, N. Y. 






SEE HOW HIGH GLASS RATES AS AN INSULATING MATERIAL! 





BOROSWICATE ow PHENO 
PROPERTY mica : PORCELAIN 
Gia ACETATE 







High scratch hardness 6 4 5 3 2 1 







low thermal expansion 





3 4 








High dielectric strength 5 6 2 | 1 4 3 
Low dielectric constant | 
High volume resistivity 


High refractoriness 






Total point score 3 27 23 
sasiniaiacitaiaiiaisiapaitenieieninennilliaiaes 


rex Insulators 


“PYREX” is a registered trade-mark and indicates manufacture by 
Corning Glass Works. Corning. 





Formed by Compressing 
Powdered Metals 


...in a Single Operation 


Porous Bearings e Iron Gears e Alnico Magnets e 
Motor Brushes e Contact Points e Iron Radio Cores 
e Copper Discs e Many Other Electrical Parts 


Manufacture by tabletting or compressing metal powders is 
a rapid process . . . fully automatic . . . faster by far than 
most metal forming operations, widely applicable, produc- 
ing intricate as well as simple parts. 


These parts are accurate in dimension . . . are pressed in a 
single operation, ready for sintering . . . usually require no 
additional finishing operations. Density can be closely 
controlled, to afford desired porosity . . . in oilless bush- 
ings, for example. Inserts, such as pig-tails in motor brushes, 
can be incorporated. 

+ 


Production rates of several hundred per minute are possible, 
depending on size, material, etc. Small ordnance compo- 
nents, motor brushes, contact points and similar parts are 
formed at 10 to 50 or more per minute. 


Write for new 48-page fully illustrated 
catalog No. 41-T. Shows hundreds of 
parts. Describes Stokes Automatic 
Presses especially developed for powder 
metellurgy . . . the result of many years 
of research and development work with 
engineers in this field. 





F.J.STOKES MACHINE COMPANY 
5996 Tabor Road Olney, P. O. Philadelphia, Pa. 


Representatives in New York, Chicago, Cincinnati, St. Louis 
Cleveland, Detroit 
Pacific Coast Representative: L. H. Butcher Company, Inc. 
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New € ngland Minule-MNen Hight ebyatn! 


These modern “‘minute-men” are the precision, dependable elec- 


trical instruments designed and manufactured by the DeJur-Amsco 





Corporation. They’re serving America in our Armed Forces as well 
as in hundreds of factories from coast-to-coast. Full-scale produc- 


tion permits us to help you immediately with your war contracts. 


If you have any special problems, let us hear from you. 
Write, wire or phone for new Catalog 1-61, Dept. F. 





SPECIFY THE SUPER-~T ALC INGULAIIee 


Louthan 


OK-L STEATITE 


FOR 


RADIO COMMUNICATION EQUIPMENT USE 
LOW LOSS INSULATION 
RUGGED HIGH DIELECTRIC DENSE 
IMPERVIOUS TO MOISTURE 
PRECISION MADE ANY SHAPE OR SIZE 


Submit Samples or Drawings for Prices 


The LOUTHAN MANUFACTURING COMPANY 


**Ceramic Specialists Since 1901°’ 


EAST LIVERPOOL, OHIO, U. S. A. 
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PICEA) GTC COUT ray 
LAVITE STEATITE CERAMICS 


for many of their important WAR requirements! 






The ultimate disposition of many of the re- 
sistors being fabricated today from LAVITE 
STEATITE CERAMICS is a military secret. 
Suffice to say that their dielectric and insulat- 


ing properties must measure up to highest 
standards. 


In today’s war program, LAVITE insulators 
are being put to the final test, AND— 
THEY ARE STANDING UP! 


D. M. STEWARD 
CHECK THESE LAVITE CHARACTERISTICS 
AGAINST YOUR WARTIME REQUIREMENTS MFG COMPANY 
— is 


V Specific gravity of only 2.5 to 2.6 


New York Main Office 
¥ Water absorption S. 1.5—0.001 per cent cues Pees Fp eh ans oe 
¥ Per cent power factor S. 1.5 at 60 cycles was only tag, ree CHATTANOOGA Tal 
CANS poet wy coed ry TENN : TT 
ve. 
¥ Dielectric constant et 60 cycles was 5.9—1000 Kirby Company ss aR lithe 


KC 5.4 Uri WN CUM easier attr ett ee 





WHY DO OVER 65 ELECTRICAL MANUFACTURERS 
eS ee 


PURE CARBON COMPANY. Inc. 


brushes, why not give us a trial? Drop us a line out- ET NOBRAC STREET , ST. MARYS, ae 


lining your problem. We will be glad to be of service. 
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MOTORS 


Aircraft 










“Hot Blade” 


Antennae reel motor, 


WIRE 
r 1 f 3 H.P. 
STRIPPER 3500 REM ate 12 


; ° > sini ie : or 24 volts. Equipped 
aoe Production Stripping with tall bearines. We 


versible (3 leads); diam- 


























© aaa oe ——- eter of housing 2.306”; , 
sige Coton, Silo utber —@ insulation is bumed—not ext. | overall length not includ: 
solid wire. Clam a i" ete ing the shaft extension, 

@ Strips clean—no frayed ends. @ Adjustable for type of insulation 2-15 16”; shaft extension 

@ Fast—Operator can quickly learn a” — -766' 3 shaft diameter 





.250”; weight 1 lb. 3 oz. 


MOST COMPLETE LINE ON THE MARKET 


— 


ro ~ iar 
ow e Se 

i 
LEVER Type BENCH TYPE ‘ a | CABLE CUTTER 


ROTARY MODEL 





cots Xe 








["EZ" BENCH TYPE HORIZONTAL BRUSH yeoricarenusn “HOT-BLADE” 
e << a, ‘ 
aki “BX” CUTTER__ STRAIGHTENER CABLE RIPPER) 


IDEAL COMMUTATOR DRESSER COMPANY 
1008 PARK AVENUE SYCAMORE, ILLINOIS 


SIGNAL Wireless and Telegraph 
Instruments are playing an import- 
ant part in the war effort. Constructed according to 





$s Conathas: Aas Meiibel: Didebed: Cain exacting specifications, they are used in many branches 
of the service and are recognized for their high quality 
and dependability. 








SALES OFFICES IN ABEL 


POINTING 


PRINCIPAL CITIES 








Good fastenings, special 
fastenings — manufac- #112-S Sounder 
tured to exact specifica- 
tions, produced in ordered 
qguantitiesandontime... 


New England craftsman- 
ship — American ingenu- 
ity — 40 years of exper- 
ience—combined to 
serve you best... 


Those are the basic 


reasons for turning to —im OB-5 1/2” standard duty electric 
PROGRESSIVE with drill. Ball bearing. Recommended 


for general production service. 


fastening problems. That 
is why many manufac- 
turers can point with . : 
pride to the stay put aes | OB-8 1/4” light duty electric drill, 
quality of their products. Meee, «designed for intermittent service. 


mea AN: 


PROCRESSIVE MFC. CO 


i ee ee oe ee 


SIGNAL ELECTRIC MFG. CO. 
MENOMINEE, MICHIGAN 
Offices in All Principal Cities 
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Only the Best is Good Enough 
For U.S. War ee 


Sax? 
DIAL OR | JEWEL 


PILOT LIGHT ASSEMBLIES 


HE precision manufacture of better Dial 

and jewel Pilot Light Assemblies has been 
a highly developed specialty of ours for years. 
We make nothing else . . all of our effort is 
concentrated upon this one specialized job. 
Small wonder DRAKE Assemblies perform 
with such absolute dependability. Their 
quality has become so widely known that 
today we're the world’s largest exclusive 
manufacturer Large numbers of DRAKE 
Assemblies are jade used in vital war equip- 
ment for signal and illumination purposes. 
Prompt service is assured on orders carrying 
necessary priorities. 








DIAL LIGHT ASSEMBLIES 


and other kinds of brackets. 


NO. 75, Pat. No. 2192345 


applications. 


NO. 60, Pat. No. 2220516 


Also colored glass if desired. 


NO. 50, Pat. No. 220516 


little space. 


NO. 20, Pat. No. 220515 


jewel, ori 








from front of panel. 





DO YOU HAVE OUR LATEST CATALOG HANDY? 


DRAKE MANUFACTURING CO. 


1713 W. HUBBARD ST. « CHICAGO, U.S.A. 








Standard and special types in large 
variety are manufactured to high- 
est quality standards. Available 
with miniature screw or b: ayonet 
sockets. Clip bracket types with 
flange or flat brackets. Also 
special types with spring tension 


1” jewel, horizontal mounting 
patented Drake Assembly with 
‘slip fit’? bezel. Very durable and 
easy to install. Mounts in 1” hole 
on panels up to '4” thick. Ex- 
tremely popular for many various 


sg’ jewel patente nd Drake Assembly 
with jewel in “slip fit’? bezel. 
Three fibre washers compensate 
for different panel thicknesses. 
Removable color discs permit color 
to show only when lamp is lighted. 


jewel, horizontal mounting 
patented Drake Assembly. Ideal 
for varied applications. Specially 
designed for use on more than one 
thickness of panel. Sturdy con- 
struction, easy to mount, requires 


, inal Drake horizontal 
mounting I ip Assembly. Still 
one of our biggest sellers. Bayonet 
or screw type sockets. Jewels in 7 
different colors. Lamp removable 


SINCE 1873 


* Your inquiries are solicited for all special shapes, sizes and 
designs. Send us your specifications and our proposal will be 
furnished promptly upon receipt of print, sketch, model or sample 
® Best grade materials, skilled workmanship and technical ex- 
perience insures the high quality by which Thomas Porcelain 
has been known for 69 years. 


* Development work, if needed, is part of our service. Write us 
today—our superior plant facilities will save you time and money 


THE R. THOMAS & SONS CO. 


LISBON, OHIO 
e BOSTON Md CHICAGO 













NEW YORK 











ry 
| 1 GITs OILERS 


are providing one of the 
most essential requisites 
of mechanized warfare, 
that of positive lubrication 
under extreme conditions. 
Every lubricator in this 
line is designed to a spe- 
cific need. The Gits Line 
offers a dependable an- 
swer to every lubricating 
problem, large or small. 


Write for 
CATALOG 
No. 60 








Gits in. MFc. Co. 
| 1864 South Kilbourn Avenue + Chicago, Illinois 


30 years of oil cup erXpmerisence 


ELECTRICAL MANUFACTURING OCTOBER 1942 



















illustare eR 10 
: ARmy A 
IR C 
O ae ORPs 
: TYPE B 
PEs A 4 


AND MANPOWER 


Let us make by the Ohio Process 
your threaded parts in lengths up to 
six inches and with threads #10-24 to 
14, inch diameter. 

This Hexagon Head Collar Screw 
saves 54% in Material. 


nm 


SAVE MATERIALS 
| 
| 
| 


Screws with Collars can be made in 
#10-24 to 1/4." diameters up to 2” long. 


Screw Head or Collar may be 
Round, Square or Hexagon. 


Our catalog shows many other 
threaded products we have developed 
to save materials and manpower. 


For information and samples, write to 


THE OHIO NUT & BOLT COMPANY 
612 North Front Street, Berea, Ohio 


PAR-METAL RACKS * CHASSIS * CABINETS * FOR ELECTRONIC | 
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CABINETS 


CHASSIS * 


PAR-METAL RACKS °* 


APPARATUS 





* BUILT ,TO CONFORM WITH U. S. GOVERNMENT SPECIFICATIONS x 





ENGINEERS, CONTRACTORS: Send specifica- 
tions for estimates, or request Catalogue No. 41 


Par-METAL Propucts Corp. 
32-62 49th ST., LONG ISLAND CITY, N. Y 


Export Dept.: 100 Varick St.. New York, N. Y 


SIINIGWD « SISSVWHD © SADVA IVLIW-AVd * SnlivavddV 


JINOYLDITI YO4 « SLINIGVD « SISSWHD « SALVA IWLIW-aVd 








Te tee | Ei ee 













NIGHT FLIGHTS for the “FLYING RIVET” 


The term “Flying Rivet’ as applied to Milford Precision and high quality is assured by complete 
Products won its popularity on two counts—its con- control within our own plant of all manufacturing 
tribution to the rapid production of war planes, and processes. 


the delivery speed of solid and tubular rivets of 
copper, brass, iron, aluminum or alloys for electrical 
and other industrial uses. 


Please include us 
on your inquiry list. 





Overtime work in filling customers’ orders is no 
novelty these days, be it rivets, screw machine prod- x wkeKwKe Kk *® 
ucts or cold headed parts. In Milford, we offer in 
your service a plant newly equipped for quantity out- 
put with automatic machinery, operated by experi- 


enced man power, backed by knowledge and famili- P LFORD RIVET & MACHINE CO. 


arity with industrial application of our products. Post Road, Milford, Connecticut 

















QUALITY MOTORS 


Peerless is equipped to handle large or small 
orders in standard or special designs. 

Every facility of our organization is at your 
command providing you with full cooperation 
and prompt action. Our expert engineering 
service guarantees you maximum efficiency, 
rugged design and trouble-free operation. 
Peerless has been building better motors for the 
past 50 years—always maintaining a quality and 
a performance unexcelled by any other motor. 


Pega Ath weaee eCe  e 
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NO.6 N0.10 NO.13 NO.20 


BEAD CHAIN 


This organization is anxious to be 
of service in the adaptation of our 
products to war needs. 

Tell us your problem, and give our 
engineering staff an opportunity to 
help you. 





| THE BEAD CHAIN MANUFACTURING CO. 


*Reg. U.S. Pat. Off 16 Mt. Grove St., Bridgeport, Conn, 


BRANDE 


vital points 


At all points of attack in mechanized 





war, mechanical strains and vibrational 


stresses reach new highs. At the same time, 


S Z Allen Hollow Screws reach new highs of 
S rn 
Fy |e resistance to these stresses. 
* Fe © “ . 
* Your ‘“‘Allens’’ HOLD. They are steeled 
= to hold, threaded to hold, hardened to hold. 
S ; 
= They make fast your machine assemblies with 
ro a weld-like rigidity at the critical points. 
ny, ‘a | 
SAVES JA OMny MN cy SAVES | oi atoll 
MOLDS Ae a er 5 vasoR| Better hold exclusively to the hollow 


APPROVED BY U. S. SIGNAL CORPS AS “EQUAL” TO SPECIFIED ENGRAVING SCreWS that for 32 years have been tough- 


% Rogan ‘‘deep relief’’ Branding on plastic parts has been ‘ened to “take it’? NOW! 
“Tested and found to comply as an ‘or equal’ to engraving now 
called for in specifications” by the U. S. Signal can The 
Rogan process saves on mold costs—permits the use of blank 


stock parts to be branded as desired. Saves time . . . Speeds | Your local Allen Distributor will secure for 
ae “on . . » Reduces inventory. a 4 sain ial siete atible witt 
egardless of quantity, size or shape, your plastic parts can be FOR SE ESS See See ee ee 


successfully branded by Rogan. QUICK DELIVERIES. 
Write for Descriptive Bulletin today! 


ROGAN BROTHERS 


2001 S$. MICHIGAN AVE. CHICAGO, ILLINOIS 
EASTERN PLANT: 154 Lawrence St., Brooklyn, N. Y. HARTFOR D, CONNECTICU # ee ae ee 


priorities and our intensified production- effort. 


THE ALLEN MFG. COMPANY 
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w PRESS HELPS MACHINE 
GUNNERS SHOOT STRAIGHT 





mae 


These giant W-S Presses “hit ’em 


hydraulically” by land, sea and air 


Barrels for lead-spitting machine guns... flange plates for storm- 
riding fighting ships . . . metal parts for devastation-dealing 
bombers . . . that’s the kind of production Uncle Sam asks for 
and gets today. It’s the type of vital work that Watson-Stillman 
Presses are turning out —in the day shifts and night shifts of 
America’s Axis-busting war plants. 


This wide range of service illustrates the scope of the W-S line 
of hydraulic equipment. It emphasizes the resourcefulness and 
“know-how” of a near-century of hydraulic experience. Feel free 
to consult Watson-Stillman on any technical problem involving 
hydraulic equipment. 


Ask for your free copy of the recently published Bulletin 120-A, packed 
with information, tables, formulae, etc. A letter on your business stationery 
brings it to you. Simply address the Watson-Stillman Company, Roselle, N. J. 


_WATSON- STILLMAN 


a Tea hale Lae glol aa) sei and Equipment 


and Jocks, Ferged Stee! Valves and Fittings. 





& 2718 
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Model No.400) Actual Size 


PILOT LIGHT ASSEMBLIES 


Deliveries are not a 
problem at GOTHARD. lf 


standard models do not 
fit your requirements, 
send your specifications MFG. COMPANY 


and proposed delivery 1329 NORTH NINTH ST. 
schedule. You will be an- sprinGFiELD, ILLINOIS 
swered immediately. 

4 Or write for new catalog. 








* Parachute flares—bomb components—bomb releases—ammuni- 
tion boxes—fuse parts—electrical controls—aircraft fuel tanks—these 
are but a few of the armament assemblies where Central Screw 
Company products have been used, and more important, re-specified. 


Central's fast and accurate “cold upset” method of fabricating small 
parts in steel, brass and other suitable materials speeds deliveries. 
Heat treating expertly done. Plating applied to Government speci- 
fications. Write 


CENTRAL SCREW COMPAN 


3519 Shields Ave. 
Chicago, Illinois 
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IN ANY SHAPE OR SIZE 


meets government specifications for 
Grade G ceramics. Has a very de- 
sirable low-loss factor, making it 
particularly well suited for radio 
and television equipment. Its 
strength and density make it ideal 
for many mechanical uses. 




























Write us, submitting 
samples or drawings. 


e 


PORCEL OMPANY 
41 Muirhead Ave. TRENTON, N. J. 








...the JONES heavy duty 
HAND TACHOMETER 


Here is an American-built * Simple | 
Hand Tachometer available * d tenant y Tig . NECToZ 
for delivery in accordance Rugge , a 

with your priority rating.We * Reliable = 

suggest this Tachometer for Folding DOUBLE Cupped Washer Lugs 
indicating rpm and surface 


With and Without Wire Grip—Small and Large Screw Holes 












speeds of all types of ma- 
chinery in which the moving 
parts are readily accessible.* 
Available in single and triple 
range models up to 12,000 
rpm. Furnished complete 


MADE IN 
U.S.A. 


| with case and accessories. 


} 









| ° gy a En 
| i rite for sa] oN 
‘iptive Bulleti = 40 : on 

— oes ry 7 ~ SR at aia F 4 Solid Wire—LARGE Screw Hole—Standard Stranding 

| "ae “a La — . as 

Te 5 a 

pa = o. 1055 

| = 16 ey Withou! 
ni- WI . e re ‘ “eg Wire Grip 
, * 1ere moving parts aor = 
me are not readily access- “ i ¥4 ‘ 20 ‘Ae 
Ww ible, as in turbines, s ~~ f 
od. centrifugal pumps, etc., 

we recommend our SINGLE cup 
all Frahm Vibrating-Reed Series No.1055B 
es. Tachometers. Ask for — — 
ci- a ca. oo * WRITE FOR BULLETIN 8-D * 
J G. Biddle C 
- Lh ee! nena KRUEGER & HUDEPOHL 
us ELECTRICAL AND SCIENTIFIC INSTRUMENTS Thied and Vine Sts. + « «CINCINNATI, OHIO 
1211-13 ARCH STREET PHILADELPHIA, PA. : 

a 
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@ TO FIT YOUR PRODUCT 


‘Hubbard’ Made Parts Like These are used at vital 
spots in almost every type of mechanism and finished 
product. They are made from steel, brass, bronze, and 
other metals—in all kinds of sizes, shapes and forms— 
heat treated, spot welded and assembled when required. 


Prompt Delivery on 
Magnet and Solenoid 


P 

COILS a 

and | th 
RELAYS | ° 

~ | F 

Bobbin and Form Wound | 
Vacuum Impregnated \ 

* . 

Y 


Send Us Your Specifications 


ELECTRO UNITS SUPPLY CO. 
4203 W. ee =. 


> eee ms 


CHICAGO, ILL. 





Twenty-two hundred pounds of 


Constant Voltage 





— — 





_ 
Somewhere on the industrial —_ able voltages of heavily loaded 
firing line this huge, 3-phase, — supply lines into perfectly 
unitistakingits place with the — regulated power—on the pro- 
thousands of other Sola Con- duction line, in the laboratory 
stant Voltage Transformers or in the field—protecting 
that arerenderingdistinguish- vital precision machines and 
ed service in winning the all instruments against line 
important battle of production. surges or loss of efficiency. 
Day and night, without We have helped hundreds 
manual controlor supervision, —_ of industrial plants solve their 
Sola Constant Voltage units most perplexing problems. We 
are transforming the unreli- can help you solve yours. 
write for bullelin BCV-74 
cea GEevBOURN AVENUE, CHICAGO TLL. 
‘ 
TrTwm Y Te ‘ 7 
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PERMOPIVOTS 


FOR PRECISION INSTRUMENTS 


PERMOPIVOTS* “* ‘pred with PERMOMETAL", 


a special precious metals alloy 
having extremely wear-resistant qualities—non-corroding and non- 
abrasive. 


PERMOPIVOTS °° cccuctely made | by very 


precise methods to meet the most 
exacting specifications. Whether the application is for liquid filled 
compasses or milliameters, PERMOPIVOTS will increase the life of 
the instrument and maintain accuracy for a longer period of time. 
It is often possible to eliminate oils for lubrication due to the 
extremely low coefficient of friction with PERMOMETAL. 


ilable f i 
PERMOPIVOTS coimagnetic shaft materials. — 


* TRADE MARK 


WRITE TODAY for descriptive folder, ““Permo- 


pivots of Permometal’’ — gives 
valuable information for engineers confronted with problems on 
pivots—especially those designing instruments for Army or Navy. 
Your copy will be mailed free for the asking. 


PERMO PRODUCTS CORP. 
6429 Ravenswood Ave. Chicago 


MANUFACTURING METALLURGISTS 





OUR ARMY NEEDS STRATEGIC aed, 











Whatever your present activity . . 
war or consumer production save 
strategic metals by using approved, 


easily applied, low-cost DECALS for 
NAME PLATES DIAL FACES 
TRADE MARKS SERIAL NUMBERS 
INSTRUCTIONS CONTROLS 
INSPECTION PATENT DATA 
DIAGRAMS IDENTIFICATION 
No sharp edges, screws or rivets 
Durable. Uniform. High visibility 
Permanent —all colors. Consult our 
technical department on special re 
juirements. Free designing service 


Electrical Service Division 


AYOLOIA JUNSSW OLS 





MAINTAIN WIRE STRIPPING 
Production Schedules 


with Proven 


SPEEDCRAFT 
WIRE STRIPPERS 


With rugged construction, 
precision adjustments and 
machine tool accuracy 
Speedcrafts have been 
pleasing hundreds of users 
over a period of 15 con- 
secutive years. 


Write for complete information — sending wire samples — no obligation. 


THE WIRE STRIPPER CO., 1722, Esther Ave. 
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ON WAYS TO SOLVE 
UNUSUAL PROBLEMS 
VR st tO aoe yw 


NO. 1 OF A SERIES » WESTINGHOUSE ELECTRIC & MFG. CO., EAST PITTSBURGH, PA. 





Cameras used for aerial 


SIGHT AID 


FOR during use even though flight 


mapping must be kept level 


variations cause the plane 
to tilt. The mechanism that 
insures this level opera- 


AERIAL “EYES” 


tion includes a number of gears operating in oil. 

To keep oil in the gear case fluid, at temperatures 
encountered at high mapping altitudes, presented 
a problem. 

Westinghouse engineers provided a solution with 
a Built-in Watchman Thermostat and a small 
electric cartridge heater clamped on the gear case. 
The thermostat was calibrated to keep oil at 
proper temperature. Result: the camera stays 
level at any altitude because oil stays fluid and 
gears move freely. 

Proper application of a standard type of elec- 
tric heating unit or control can often provide a 
ready solution to a puzzling problem. Westinghouse 
offers you both a complete line and broad engi- 
neering experience. J-10232 


Built-in Watchman Thermo- 
stat with bullet-speed action. 





’ Of a Westinghouse 
- HEATING 
AND 
CONTROLS 











PRODUCTION SCREWDRIVING 
Speed Up Your 


Defense Program 
Three Models 


Screw sizes No. 2 to 54” diameter. 


blies made on the MODEL B 


oe 


a & 


A representative group of assem- 


screws. 





FOR Aly 


F 

ast, clean cutting circular 
Sh speed Stee! 
14 


to 
Your SPecifications 


y 6434 Cass Ave. 


DETROIT - MICHIGAN 


Machine screws, wood screws, self- 
tapping screws, cap screws, special 


Standard or special heads. 


No marring of heads. . 
ping of threads. 


. no strip- 


All screws drivento uniform tension. 


SEND SAMPLES FOR 
PRODUCTION ESTIMATES 











MODEL B capacity No. 8 
to 14’’ diameter screws. 


DETROIT POWER SCREWDRIVER CO. 


2813 W. FORT STREET DETROIT, MICHIGAN 





For EXTREME ACCURACY in MEASUREMENT. . 


Acme GLASS OPTICAL FLATS! 


Measure in Terms of Microinches by 
Light Waves. 


In spite of the extreme accuracy 
possible with light wave measure 
ment, the procedure is very simple. 
Place an Acme Glass Optical Flat on 
your work and gage as shown in the 
above illustration. The exact size 
of the work is readily determined 
from the number of bands that 
appear. 


For the best of all checks of ac 
curately finished flat surfaces .. . 
to detect wear on your precision 
blocks . . . equip with Acme Optical 
Flats and Monochromatic Lamp. 
They allow rapid inspection of pro- 
duction items and assure peace of 
mind by furnishing a method to 
quickly and accurately compare your 
working set of gage blocks with your 
laboratory set. 

For contract Fl 


end dé s¢ 


al Lap pine ription 





ACMEP 2907 N. Lafiin St. 
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Measure in Terms of Mil- 
lionths of an Inch! A Test 
for Flatness, or an Accurate 
Comparator. 


*% Acme Optical flats and 
Monochromatic light fur 
nish (in connection with 
your gage blocks) the 
lowest cost equipment ca 
pable of measurement in 
terms of millionths of an 
inch. 


The straightness of these bands 
formed by interference of light 
waves reflected from the flat- 
lapped steel surface gives oe 
true measure of its flatness. 


your requirements —No Obligation 


DUSTRIAL CO. 


Makers of Standardized Jig and Fixture Bushings 
Telephone: MONroe 4122 


Chicago, Ill. 








HY 


giaituimen 





‘N 


ene 


AIR EXPRESS trans- 
ports whatever our 
production program 
needs by the fastest 
method of transpor- 
tation in the world— 


at 3 miles a minute. 





Essential war materials 
are given transporta- 
tion priority. For details 
phone Railway Express 
Agency, Air DIVISION, or 


any airline. 
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Through wide experience, Sta-Warm engineers have found 
the one best way to heat practically every substance and 
compound. 


Rust prevention compounds spread more evenly, penetrate 
better and go farther when heated to the temperatures 
specified by the manufacturers, easily attained by Sta- Warm 
selective thermostat control. 


Oil for shrink fitting can be heated in a Sta-Warm to the 
temperatures required for various metals. Sta-Warm tanks 
are built in shapes and sizes to accommodate the work and 
promote economical operation. 


Sta-Warm builds melters, pourers, 
heated hoses and valves to heat most 
everything from simple glue and 
solder to the most difficult waxes and 
corrosive chemicals. Heaters can be 
built cylindrical, rectangular, deep or 
shallow; in floor, bench and 
overhead types, of the metal 
best suited for the particular 
Purpose. 


Let us show you how Sta- 
Warms can give you better 
« control of your compound 
heating, increase production 
and lower costs. Just give 
us an outline of your prob- 
lem. No oblication. 


* 


STA-WARM 
ELECTRIC 
co. 










Wax Heaters 
and Pourers 


Complete Equipment for 
Heating, Pouring, Conveying Compounds 


565 No. Chestnut St. 
Ravenna, Ohio 


STANDARD PRACTICE 





Photo Courtesy Pan American Airways | 


ForSAFE, PERMANENT 





Electrical Circuits 





@ VITAL ELECTRICAL CIRCUITS—whether heavy duty or 
in delicate instruments of communication and control—are safe- 
guarded when permanently sealed against corrosion with Kester 
Rosin-Core Solder. 

@ The patented, plastic rosin flux, especially compounded for 
electrical soldering, is self-contained in the core of the alloy in 
proper amount for perfect results. It will not injure insulating 
material. Guesswork is eliminated; production is speeded up, 
safely! 

@ All Kester alloys are superior in quality. They stand up better 
under bending, shock, vibration, contraction and expansion. 

@ Kester engineers, backed by 43 years of highly specialized 
experience, stand ready to assist you on any 
production or maintenance problem that sold- 
er may solve. Consult them freely. . . with- 
out obligation. 

@ SILVER-LEAD ALLOY—Kester is pre 
pared to offer, for test on your work, a war 
time solder of silver and lead, in cored and 
wire form. 





KESTER SOLDER COMPANY 


4209 Wrightwood Ave., Chicago, 
Eastern Plant: Newark, N. J. 
Canadian Plant: Brantford, Ont. 


wt a: 


Illino:s 








Cored Sotilen— 


pn free Sas Bs OWS aes INDUSTRY 











Pulp Products Department 
WEST VIRGINIA PULP & PAPER COMPANY 


€ 
230 Park Avenue. New York.N.Y¥. 35 €. Wacker Drive. Chicago. Ill. 
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CMS 
out of your 


priority nt: getting high quality products ... that’s up to 


you. Many critical buyers of plastic parts... 


A high priority rating offers no guarantee of 


firms like Westinghouse, General Motors, Glenn 
L. Martin, Bendix, Philco . . . bring plastic 
problems to AICO. 

AICO “know how” gathered from more than 
25 years’ plastic experience helps them solve 


plastic problems. It can help you, too! 


NEW FREEDOM, PENNSYLVANIA 
SALES OFFICES 
BOSTON «+ BUFFALO * CHATTANOOGA « ST. PAUL * CLEVELAND 
DETROIT * MONTREAL « BRIDGEPORT *NEW YORK PHILADELPHIA 





METAL STAMPING SERVICE 
DRAWING a 


MOUNTED AND UNMOUNTED 


PHOTO ELECTRIC CELLS 
















STAMPING 
FORMING 
Small Metal Parts 4 
in ev 


Ee Brass, Copper & Steel © 
PATTON-MACGUYER COMPANY 


17 Virginia Avenue, Providence, R. I. 





4 Diff. Ranges § | NEW MILITARY APPLICATIONS 


in ONE Luxtron* self-gencrating photocells are now filling a 

Unit significant variety of military requirements. In aerial photo- 
graphy, pilot training, color photography, and other secret 
developments. 


The staff of the Bradley Laboratories is in excellent position 
to help in special designs required for unusual military 
specifications. 


Write for illustrated literature. 


Wp BRADLEY 


LABORATORIES, INC. 
PHOTO ELECTRIC CELLS ° 


REG. U. S, PAT. OFF, 82 Meadow St. New Haven, Conn 











BALDWIN, L.I., N. Y. 
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SPECIAL MOTORS 


Tat HOUR -CABOT ELECTRIC CO. 


125 AMORY STREET 


BOSTON, MASS. 


Chicago, II|_—6161 So. State St. New York, N. Y.—101 Park Ave. Philadelphia, Pa.—112 So. 16th St. 


























WX 
chy Ww. Product 
“Priority-Free” with 


AKRON PORCELAIN 


High Compressive 
Strength 


Good Electrical 
Insulation 








Perhaps AKRON PORCELAIN can 


. ee betas etaeles: 
give your product a new “unre- 
stricted” life. For time-tested AKRON eee OY 
PORCELAIN is finding new uses to- and Acids (except 
day. Parts formerly made of restricted hydrofluoric) 
materials can be molded by AKRON’S be ttep Mm OL TT CSa: FID 
modern dry-pressed method into in- Low Moisture 
tricate shapes and sizes—well formed, Absorption 
close grained and held close to blue- bled ebb cs 
print. You can get AKRON PORCE- a hia e 


LAIN “made-to-order” for your par- Diversity of Bodies 
ticular task and you can get it NOW OIE TTT meen oi EL 
—there are no restrictions on its use. AVAILABLE NOW! 
Our Engineering Department will be 

glad to cooperate in investigating 
AKRON PORCELAIN for your product. 


Nw 2 = 


picturing 

_ many 
applications 
and types of 
AK ON 
PORCELAIN 





2721 Cory Ave. Akron, Ohio 





ELECTRICAL 
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FLEXIBILITY.. 


in production of Layer-wound coils 


No.'103 UNIVERSAL COIL WINDER 
Produces cotton-interwoven coils or 
uninsulated windings. Coillengths from 
14" to 8", outside diameter 14” to 7”. 
Wire sizes from #17 to #38 B& S gauge. 
Adjustments quickly and easily made. 


Free Bulletin 103 


UNIVERSAL WINDING COMPANY 


PROVIDENCE, RHODE ISLAND 
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re Specialties 


2650 W. MEDILL AVE. 



























SPURS—HELICALS—BEVELS (straight & spiral) WORM 
GEARING—THREAD GRINDING 


(14 to 96 DP.) 


This range logically embraces the 
gear components of many critical 
control devices essential to the war 
effort and this organization is proud 
of its contributions of such material 
in the program. 


With full production capacity sched- 
uled far into the future, all new 
inquiries are now necessarily sub- 
ordinated to these vitally important 
prior commitments. However, every 
urgent need will be given careful 
consideration. 


ee ee en 
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AUTOMATIC SPACING 
PRODUCES NEAT WORK 


For Stamping details on name plates. Eliminates 
irregular and unsightly stamping on name plates, 


tags, etc. 
Available in 1/16”, 3/32”, 1/8”, 5/32” 


characters. 


Dials contain all the letters and figures, diagonal line, 
and sign, dash, period. No experienced operator 


required. 


NUMBERALL STAMP & TOOL CO., inc 


Huguenot Park, Staten Island, New York 
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2 rman 


Ph. HUM. 3482 





NAME PLATE 


DETAIL PRESS 
Model No. 40 



























*Case ae, Information on 
How CMP Precision Light 
Gauge Strip Steel Success- 
fully Replaces Critical Non- 
Ferrous Metals for Vital War 
Equipment. 


But we can help you 
apply CMP Precision 
Cold Rolled Strip Steel 


for important war 







requirement use — 


The accomplishments with CMP precision light 
gauge cold rolled strip steel are remarkable — in 
serving as replacements for non-ferrous metals 
where established precedents ruled steel neither 
feasible nor practical. We would like to show you 
the detailed proof in these advertisements but it 
is necessary to abide by regulations governing the 
publication of information that might be helpful to 
our enemies. So the interesting facts and replace- 
ment achievements cannot be illustrated. 


We can point out, however, some of the factors 
which have made this replacement possible. First, 
the wide range of physical properties available in 
light gauge CMP strip steel which meets essential 
characteristics of the metal formerly used. Second. 
and of great importance, is the close control of uni- 
formity which permits consistent duplication of the 
required characteristics. CMP precision light gauge 
strip steel is helping to step up victory production 
of important war products. Phone Ycungstown 
4-3184 or write for information on how this product 
may be applied to your production job. 


4 ¥ 


* - 


a) 
es 


THE COLD METAL 
PRODUCTS CO. 


Subsidiary of The Cold Metal Process Co., Youngstown, 0. 


bo 
~ 
— 






War jobs need... 
Arkwright’s sharp, clear 
lines—and permanence ! 


Inferior tracing cloth may be disguised to look 
like Arkwright —but it won’t give Arkwright results! 
Strong, evenly woven, uniform, this tracing cloth 
pays for itself over and over in clean, snappy blue- 
prints. Years from now, your drawings will be 
This is WAR -— play 
Arkwright 
Finishing Company, Providence, Rhode Island. 


as clear as they are today. 
safe — war-time speed demands the best! 


est 


PENCIL 
ba 8 te te 
CLOTH 


* rence, on 


TRACING CLOTHS 


AMERICA’S STANDARD FOR OVER 20 YEARS 


to 
~> 
te 








THE RAJAH SOLDERLESS 


SNAP TERMINALS 


Used Extensively By Manu- 
facturers of Oil Burners, 
Radio, Testing Devices, Ma- 
chines, Appliances and Equip- 
ment 


The complete terminal consists of two 
parts—the base stud (male) which can 
be furnished tapped for 6/32”, 8/32”, 
10/32” or 10/24” machine screws—and 
the spring snap terminal (female). 


The base stud is fastened to panel or 
electrode of the sparking plug; the spring 
snap terminal is fastened to the ignition 
cable. 


Merely push the terminal on the base 
stud, and it snaps into place making a 
positive electrical connection. To re- 
move just pull it off; no screws to bother 
with, no springs to bruise fingers. 








Write today for descriptive folder illustrating our complete 
line of terminals, nipples, tools, base studs, etc. No obligation. 


THE Rajah co 


TRADE MARK 
BLOOMFIELD 





NEW JERSEY 


) BUSDUCT | 
A) Feeder and — Types | 


The Modern Method 
for Power and Light 
Distribution 








Part of standard 10-foot s« 
tion of Plugin Busduc 
showing plug-in outlets, and 
Klampswfuz Plugins, oper 
and close d 

@ Busduct affords great flexibility for machine 
layout. Time lost in changing location of 
machines is reduced to the minimum. Simply 
‘move the machine — plug in —go!”’ 


@ Busduct is practically immune to deterioration. It 
may be taken down and installed in new positions, in 
the same or different buildings, as need may require. 
Extensions may be made readily to existing installa- 
tions. Moderate first cost is combined with low up-keep 
. Write for Bulletin 61, with complete description, 
applications and detail drawings of ( Busduct. 


Frank Adam 


ELECTRIC COMPANY 


+ oe So STE 
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Since 1857 


A Good Soldier 
on the Preduction Front 


This new high-speed Rotary Productimeter is a further 
addition to the popular ‘‘H”’ series of Durant counters. 
From its streamlined appearance to its rugged construc- 
tion features, the ‘‘HDW” meets the ever-increasing de- 
mand for high speed rotary counters, moderately priced. 
It's designed and built for heavy duty at speeds up to 
2000 counts per minute...and is especially adapted for 
quick starting and stopping applications on coil winders. 


Double worm drive, oil-less bearings, light-weight, 
strong plastic wheels, hardened steel parts... assure 
smooth action and long, dependable performance. 


SEND FOR BULLETIN NO. 100 ON STANDARD PRODUCTIMETERS! 


DURANT MANUFACTURING CO. 


1962 N. Buffum Street Pe TB XC Oe 
Milwaukee, Wisconsin Providence, R. I. 








PRECISION & 


In Name and 
Performance 
- Guaranteed 


IMMEDIATE 
DELIVERY | 


COLLETS 


Now available to 
fit the ATLAS 
hand LOGAN 
10” Lathes. 




































THEIR SKILL AIDED BY 


KLEINS 


Skillful workers, aided by good tools, are speed- 







Precision’s longer 
gripping surface pro- 
vides a more solid 
support. 










Wholesale distributors and 
Mill Suppliers—Write us for 
catalog and discounts! 


r PRECISION COLLET COMPANY 
265 Canal Street New York City 















ing our Victory effort by turning out, in greater 
and greater quantities, the equipment that will 
help win the war. 

On production lines, the best in tools is a good 
investment because good tools do better work 


Pure copper of hish- but not the wires —last longer. 
est conductivity only : a . 
is wed. No extra —— ILSCO SINGLE In pliers, the name Klein has been recognized 
eight o . ° ‘ sea “aes eae : 

oe for high quality “since 1857.” Today, Kleins in 


HOLE SOLDER- the hands of skilled workers are proving the value 
LESS LUGS of good tools in the Army and in the Navy, as well 


as in industrial production. 
MPLE contact 


Please rush us sample and illustrated “ area for sustained AS K YO U R S U P P LI E 
32-page catalog. A overloads . . . an im- 
portart feature when 
every man and ma- 
chine is carrying over- 
loads constantly. No 
special tools required. 
Serrations on collar 


ILSCO COPPER TUBE & PRODUCTS, INC. °°%,'orsvs ¢xe"' 


MARIEMONT, OHIO 


Firm Name 


Mathias & Sons 


3200 BELMONT AVENUE, CHICAGO 
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FOR VICTORY TODAY 
AND SOUND RUSINESS TOMORROW 
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Get This Flag Flying 


This War Savings Flag which flies today 
over companies, large and small, all across 
the land means business. It means, first, 
that 10% of the company’s gross pay roll is 
being invested in War Bonds by the workers 
voluntarily. 


It also means that the employees of all these 
companies are doing their part for Victory 
... by helping to buy the guns, tanks, and 
planes that America and her allies must have 
to win. 


It means that billions of dollars are being 
diverted from “bidding” for the constantly 
shrinking stock of goods available, thus put- 
ting a brake on inflation. And it means that 
billions of dollars will be held in readiness 
for post-war readjustment. 


Save With 


eet 







War Savings Bonds 


This Space Is a Contribution to America’s All-Out War Program by 


ELECTRICAL MANUFACTURING 





ee ee 


— 
a 
Now! 





Think what 10% of the national income, 
saved in War Bonds now, month after month, 
can buy when the war ends! 


For Victory today ... and prosperity tomor- 
row, keep the War Bond Pay-roll Savings 
Plan rolling in your firm. Get that flag fly- 
ing now! Your State War Savings Staff Ad- 
ministrator will gladly explain how you may 
do so. 


If your firm has not already installed the Pay- 
roll Savings Plan, now is the time to do so. 
For full details, plus samples of result-getting 
literature and promotional helps, write or 
wire: War Savings Staff, Section F, Treasury 
Department, 709 Twelfth Street NW., 
Washington, D. C. 
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Built better than you expect 
any standard motor to be! 
Precision-designed to stand 
up under the adversities of 
strenuous wartime service. 
Standard line includes Poly- 
phase and Capacitor-Start 
Single-Phase Ball Bearing 
Motors. 


KINGSTON-CONLEY .... °°“ 
| NORTH PLAINFIELD, N. J. 


PRECISION PAPER TUBES 


Precision Paper Tubes are made to precise dimensions, of high — cgnsuLt US ON YOUR 

insulating quality, spiral wound kraft, fish paper, transparent cellulose COIL WINDING PROBLEMS 
or combinations. If Precision Tubes are suitable for 
Made in continuous lengths in oval, round, square cr rectangular you seen ee 
shapes—in any ID or OD—and sizes to your specifications. oan ‘ ‘daok wien. "a ae 
They are the ideal lightweight but strong forms for coils, or for any present time we can give im- 
tube purpose—electrical or mechanical. ee ee 


We also manufacture Precision Bobbins Coil Forms and Spools. 


PRECISION PAPER TUBE CO.20:s w. cuantsston st.cuicaco,. =—_— 


* 
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MATERIALS - METALS - ELECTRICAL & MECHANICAL PARTS - EQUIPMENT - FINISHES 


Corrected monthly, therefore always up-to-date, this index represents over 7000 product components and services 


as offered readers by ELECTRICAL MANUFACTURING advertisers. 


Every effort is made to maintain the accuracy and completeness of this regular feature but the publisher assumes 
no responsibility for the listings or the absence of any under the different classifications. 


Also use Advertisers’ Index just preceding back cover to refer to advertisements for further data. If the reader 
is then unable to find what he seeks, the suggestion is made that he write, telegraph or telephone the Director of Reader 


Service, ELECTRICAL MANUFACTURING, and enlist his aid. 





AIRCRAFT ELECTRICAL EQUIPMENT. 


See Specific Component Headings 
ALLOYS, Aluminum 
Aluminum Co. of America, Gulf Bld Pitt 


ALLOYS, Bronze and Copper 


American Brass Co., Waterbury. ¢ 


Anaconda Wire & Cable Co., 25 Broa 1 New ¥ 
N.- Y 
Bunting Brass & Bri mze Co., Toled 0 
Johnson Bronze Co., 570 S. M Newcastle, Pa 
Mallory & Co., Inc., P. R Indianapol Ind 
230 Park A New ¥ 


Revere Copper & Brass, I: 
s ¥ 


Seymour Mfg. Co., 49 Franklin, Seymour, Conr 
ALLOYS, Low Melting and Bismuth 


Cerro De Pasco Copper Cory 10 Wa Ne Y 
N.. ¥ “Corrematrix Cerrobend 

ALLOYS, Magnesium 

Dow Chemical Co., Dowmetal Div m, Midla M 
““Dowmetal.’ 

ALLOYS, Nickel 

Carpenter Steel Co The Reading Pp 

Driver-Harris Co Harrisor a 

Hoskin Mfg. Co Detroit, Mict 

International Nickel Co., Ir 67 Wall, New York, N. ¥ 
“*“Monel 

Revere Copper & Brass, Inc., 2 Park Ave New ¥ 
me 


Seymour Mfg. Co., 49 Franklin, Seymour, ¢ 


ALLOYS, Resistance 


Driver Co Wilbur B Newark, N 

Driver-Harris Co Harrisor N. J 

Hoskins Mfg. Co Detroit Mict 

Jellif? Mfg. Corp c. 6 10 Pequot Ave Sout 
Conn. 

ALLOYS, Zinc 

New Jersey Zinc Co., 160 Front, New York, N. Y 


Horse Head Special 





Insulate bare wire with LAVOLAIN ball and 
socket beads. High dielectric and mechanical 
strength. 13 sizes. Shown \ size. 


THE STAR PORCELAIN CO. 
41 Mulrhead Ave. TRENTON, N. J. 


ae tN) 
Ce: ded 0) NOL 


BRUSHES—RINGS—ELECTRODES 
WELDING CARBONS— SHAPES 


The experience of 27 years of carbon 
engineering available on request. 


WRITE FOR CATALOG. 


Becker Brothers Carbon Co. 


3450 So. 52nd Avenue, Telos tagg! Face 





ALUMINUM BOLTS, NUTS AND SCREWS, Machine 





\ num ¢ f America, Gulf Bld Pittsbur Pa American Screw Co Providence, R. I] 
AMMETERS, See Instruments Bristol Co., The, Waterbury, Conn 
Central rew Co 3519 Shields Ave Chicag j 
ANODES, Nickel, Brass and Copper Ct -roducts Corp.. Cleveland, Ohi¢ 
A n Bra ( Waterbury Conr Co Screw Co New Bedford, Ma 
‘ re Copper & Bra Ir 930 Park A N \ ‘ rew Cory New sritair Conr 
N. Elastic Stop Nut Cory 2334 Vauxhall Roa Ur 
s Mf ( 49 Franklir Seyr ' Contr N J 
Corp., 1651 E. Grand Blvd., Detroit, Mict Harper (C% H. M., The, 2609 Fletcher, Cl I 
ASBESTOS PAPER. See Paper, Asbestos International Screw Co., Detroit, Mict 
- Lamson & Sessions Co Cleveland, Ohio 
BALANCING MACHINES. See Machines National Screw & Mfg. Co., Cleveland, Ohi 
Balancing New England Screw Co., Keene, N. H 
BATTERIES, Rechargeable Sen te tes ee Ge 
r Mfg. ¢ Marlboro, Ma Parker-Kalon Corp., 198 Varick, New York, N. ¥ 
BEADS, Insulating Pawtucket Screw Co., Pawtucket, R. J 
Ame in Lava Cory Chattanooga, Ter rhe Mfg. Co., Chicago, Ill 
‘ Gla Work Cor N y Progressive Mfg. Co Torringtor Conn 
s I’ i ( 11 Muirhead Ave Trent N J Republic Steel Corp Cleveland, O 
I Russell, Burdsall & Ward Bolt & Nut ¢ Port Cheste 
Steward Mfg. Co., D. M., Chattanooga, Tent N. ¥ 
Ryerson & Son, In Jos. 7 Chicago, Il 
BEARINGS, Ball and Roller S Mfg. Co., 65 Mi Waterbury, Conn 
Mi G M ( I Valpara Ind Shakeproof Inc 9501 N Keeler Ave Chicago, 1] 
M o Precision Bearit Keene, N. H Minia Standard Pressed Steel Co., Box 594. Jenkintown. Pa 
- ; Bal oe I Southington Hardware Mfg. Co., The, Southington, ¢ 
noEe Hoffman Bear ‘ Stamford, Cont Car Whitney Screw Corp., Nashua, N. H 
S K F Indust I Front & Erie Ave Philade aoe or Stove 
Pa American Screw Co.. Providence, R. I 
Roller Bearing ¢ Cantor or Central Screw Co 3519 Shields Ave Chicago, I 
( rhe Field, Torringtor Cont handler Products Company, Euclid, Ohio 
Continental Screw Co New 3edford Mas 
McGill Mtg to Needle Bn tr Corbin Screw Corporatior New Britain, Conr 
eee, ) are no ; . ind. International Screw Co Detroit, Mich 


Lamson & Sessions Co., Cleveland, Ohio 


BEARINGS & BUSHINGS, Sronze & Mfg. Co., Cleveland. Ohic 





Bra & Bronze C Toledo, O Screw Co., Keene. N. H 
Bronze C 570 S. M New Castle, P arles, The, Meriden, Conn 
Ke e Carbon Co St Mary Pa rporation, 198 Varick. New Yark, N. Y¥ 
e phor Bronze Smelting ¢ 2212 Washington Ave Pawtucket Screw Co., Pawtucket, R. I 
P idelphia Pa heoll Manufacturing Company Chicago Il 
Ir re ive Mf Co Torrington Contr 
ee & BUSHINGS, Graphite Republ Steel Corp., Cleveland, Ohio 
B grass & Bronze Co., Toledo, O Russell Burdsall & Ward Bolt & Nut ¢ Port Cheste 
Gener ; ectri ( P ast Dept Section E-¢ N Y 
Plast Ave Pitts 1 Ma ; Scovill Mf Co 65 Mill. Waterbury, Conr 
Johnson Bronze Co 70S. Mill, Newcastle, Pa Shakeproof, Ine., 2501 N. Keeler Ave.. Chicago, 1] 
Morganite Brush ¢ I 0504 48th Ave Lor Island Southington Hardware Mfg. Co., The, Southington, Corr 
City New York Whitney Screw Corp Nashua, N. H 
ee ee es BRANDING 
BEARINGS & BUSHINGS, Non- eee Marke Machine Co.. 42 Emerald St.. Keene, N. H 
, Insulation 1638 Spring Grove Rogan Brothers, 2001 S. Michigan Ave., Chieago, I 
( io I 1 } ae 
1 era rlectri Co *lastie dent Sectior ‘ 
Plast Ave., Pittsfield, Ma BRASS, BRONZE AND COPPER 
M Insular Co Dept. 21, 196 Varick New Yor American Bra Co Waterbury, Conr 
N. ¥ Lamicoid Bristol Brass Co., Bristol, Conn 
National Vuleanized Fibre Co Wilmingtor 1 Phosphor Bronze Smelting Co., 2212 Washington Ave 
R rd ( Melrose Park (Chicag I Philadelphia, Pa 
S Corr Oak Pa Revere Copper & Brass, Inc 0 Park Ave New York 
is & Sons ¢ The R.. Li Oo a 
Wilmington Fibre Specialty C« Wilminctor 1) Western Cartridge Cc Bra Mill Div East Altor 
BIMETALS. See Metals. Thermostati: i ' 
BLADES a : = . BRIDGES, Resistance. See Instrument 
Fa oe = “BRONZE BARS, Solid and Cored 
Bunting Bra ” Bronze Co., Toledo, Ohi 
BLOCKS, Pillow Tohnson Tiron ».. 570 S. Mill, Newrastle, Pa 
Hoff Tee ( S f ( rt nhor Bronze Smelting Co 22912 Washingtor Ave 
SK I I trie Ir } & I \ Y ‘ Philadelphia, Pa 
pi oa Rubt I , BRONZE SHEETS. See Brass, Bronze and 
Stand ’ressed Steel ( RON Jenkintowr , ; 
Copper 
BLOCKS, Terminal BRUSH SEATERS. See Seaters, Commu 
va e- ») Hardware ¢ 176) Br va N¢ tator Brush 
4 art iB Weees Elec. ¢ I tat Cos BRUSHES, Commutator 
D “FWartf eae : Becker Brothers Carbon C 0 S. 52nd Ave., Cicere 
Tone i . B ) WW Ave 7 1 I Til — 
Mille Mi t Ja Pa inge, Ma General Electric Co., Schenectad : ; 
Ma : Keystone Carbon ¢ Ir St. Mary Da Equaload 
Square D ¢ 041 X.Y ls, Milwaukee, W Morgar me oy h ¢ Ir O4 48th A Long Island 
‘ ty e 
SLOWwer WHEELS See Wheel Blower Pure Carbon ¢ 1909 Nobrac. St. Mary Pa 
oa BUSHINGS, Ceramic. See Ceramii 
BLOWERS. Armature pepectgetlphborys orm & Jig 
I ( D f ( 8 Park \ S Ir N. Laflin, Chicago, J] 


BUSHINGS, Hen: Metallic. See ae 
SLUE PRINTING MACHINES. See Ma & Bushings, Non-Metallic; Ceram 


Printmaking CABINETS & BOXES, Stamped, Metal 
BOBBINS & SPOOLS, Coil. See Tubs Par-Metal P er Long Island City 
Paper | 
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Su er DYNAMIC 
GLOBE sitive mana 
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Models for * A 
to 25,000 
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RUGGED 
ACCURATE 
HIGH PRODUCTION 


@ Accurately measures unbalance vibrations as slight as 0.0001 
inch* Lesser vibrations indicate no remaining unbalance. Read- 
ings are Taken and Registered in a matter of only a few seconds 
time. Actual balance corrections can be made in the machine 
or at a distant bench as desired. 

Used by leading Manufacti rers in United States, Canada and 
Over the World. Good Deliveries Available. 

Send your problems to our Engineering Department. 


THE GLOBE TOOL and ENGINEERING COMPANY 
435 DAVIS AVENUE DAYTON, OHIO 
* An honest tenth of thousandth of an inch 5 


| } | Ld / 


Ania 


WITT A 


WON MER a bee ee 8 2 


REGULATORS 


Features:— 


1. Amperites cut battery voltage fluctuation from 
approx. 50% to 2%. 


2. Hermetically sealed 
Se tT Sd 
altitude, ambient 
temperature, or 
DTT ihe a 

3. Compact, light, and 


inexpensive. 
GE OF 2 WITH AMPERIT : 
Now used by U.S. Army, ee ae A ; : 


3 BATTERY & CHARGER ; VOLTAGE VARIES 
Navy, and Air Corps. VARIES APPROX ONLY A 


a ee 50% ! 2% 


ITE COMPANY » S61 Broadway, New York, N. 
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Over 40 Standard and Many Special Designs. 
... Resistance Range: 0.001 ohm to 10 meg- 
ohms. . . . Accuracy: Tolerances as close as 
0.05%. . . . Supplied on ceramic, metal or 
synthetic forms. . . . Inductive or Non-Inductive 
windings. . . . Wound with the alloy you spe- 
cify. . . . With any insulation commercially 
available. . . . A variety of terminals and 
mounting facilities. ...Impregnated against 
moisture and high humidity. . . . Address 
Dept. No. 10 





MEMBER 





HALLCROSS MFG. CO. 


COLLINGDALE, PENNA. 






CABLE, Armored 


Anaconda Wire & Cable C« 2> Broadway, New York 
my 
General tlee. Co., Appliance & Merchandise Dep 


Bridgeport, Conn 
Roebling’s Sons Co., John A Trenton, N. J 


CABLE, Heavy Duty 


American Steel & Wire Co Rockefeller Bldg Cleve 
land, O (United States Steel Corp. Subsidiary 
Anaconda Wire & Cable Co., 25 Broadway New York 

N. ¥ 
toston Insulated Wire & Cable Ct Dorchester, Mase 


General Schenectady N Yy Glypta 
Vers: 

General lec. Co., Appliance &«& Merchandise Dey 
Bridgeport. Conr 





Elec. Co., 





Rockbestos Products Corp 780 Nicoll, New Haven, ¢ 
Roebling’s Sons Co., John A Trentor N J 
CABLE, Microphone, Speaker & Battery 
American Steel & Wire Co Rockefeller Bld Cleve 
land, O United States Stee Corp. Sut liary 


Form Wound 
Paper Section 


Bobbin Wound 


Cotton Interweave 


TRANSFORMERS 


To your specifications 


THE DANO ELECTRIC CO. 


93 MAIN ST. WINSTED, CONN. 





Pure tungsten contacts manufactured to 
your blueprirt specifications. 

Interested manufacturers can obtain samples 
for testing. 

When inquiring, send sketch or blueprint 
showing all essential dimensions. 


GENERAL TUNGSTEN 
Sa ink eee 
500—23rd ST., UNION CITY, N. J. 


METROLOY COMPANY, INC. 


57 EAST ALPINE ST., NEWARK, N. J 





MAGNETIC VALVES 


to control electrically the 
flow of 


Air—Gas—Oil—Brine 
Hot or Cold Water, etc. 
Send for Catalog 


MAGNATROL 
VALVE CORP. 


56 Beekman St. 
NEW YORK, N.Y. 




















Anaconda Wire & Cable C<¢ 25 Broadway New York 
N. ¥ 

Belden Mfg. Ce if Ww Van Bureu, Chicago. Il 

Boston Insulated Wire & Cable Co., Dorchester, Mass 

Electric Auto-Lite Co The Wire Di Port Huron 
Mich 

Holyoke Wire & Cable Corp 710 Main, H oke, Mass 

Roebling’s Sons Ce Johr A rrentor N. J 

CABLE, Thermostat 

Anaconda Wire & Cable ¢ 2 Broadway, New York 
N. ¥ 

Belden Mfg. ¢ 1 W Va Burer Chicage I 
soston Insulated Wire & Cable ¢ Dorchester, Mass 

renera Ele ( Appliance « Me indise Dep 
Bridgeport Conr 

Rockbestos Products Corp., 780 N New Haven, Cont 

Roebling’s Sons ¢ John A., Trenton, N. J 

CABLE, Varnished Fabric 

Anaconda Wire & Cable ¢ Broadway New York 
N Y 

( era Ele ( Ay ince & M indise Dey 
Bi por ‘ 

R Sor ( Johr A é N J 

CADMIUM PLATING 
ylite Corp l I Grand Blvd Detroit, Mict 


Se AND ea Varnished. See 
‘loth, Insulating 


CAPACITORS. See Condensers 
CASTINGS, Aluminum 


Aluminum (¢ f America, Gulf Bldg Pittsburg! l’a 

CASTINGS, Die 

\ ninum ¢ f America, Gulf I I burgl Pa 

4 a I ( Waterbury ( 

ID Che ( Dow al Di i M and, Mict 
}) i Magnesiun \ 

N ( rhe 556 W Congre ( i I 

CASTINGS, Iron and Steel 

A uv Malleable lror Div Genera M I Cory 
Saginaw M 

ones Seema Magnesium Alloy 

Dow ¢ il ¢ Dowmetal Division, Midland, Mi 
Dowmeta 

CASTINGS, Nickel and Nickel-Alloy 

Db er-Harr ‘ Har t N J 

Inter: nal Nickel ¢ Inc 67 Wa New York 
XN y Mone 

CASTINGS, ee Bronze 

B ng ra & nze ¢ Tole oO 

J I Bi nze ¢ > Ss. M Ne tle Pa 

Phos Bronze Smelt ‘ \\V t I Ave 
!’ adelphia la 

CEMENT, Commutator 
al ¢ mutator Dresser ¢ OOS Park Ave Syca 

] 
M I ilator ¢ Dept “) Varick New York 


XN y 


CERAMICS, Bushings, Washers, Special 
Shapes. (See also Porcelaii 


Ak P elain ¢ Akr 0 
A a Lava Cory ( ta I 
i Mt ( I Live oO I € 
Sq D ¢ Peru Ir 
Ss I ( i M \ I N. J 
Stewa M ‘ D. M Chatt a, Te 
=< & ‘ R I oO 
\“\ I & M ( I [itt Pa 
l’re o 
CHAIN, Socket 
The Bead Chain Mf Cr B é ( 


CHOKES. See Transformers 
CIRCUIT BREAKERS 


A Ele ( Frank 650 W r P S La 
M 

A w-Hart & H I ( I ( r 
I) Hartf ( t 

( s ‘ The, Newburyport, Ma 

‘ I ‘ Schenecta N Y 

‘ I ( \ « Me D> 
I ( 

| 4 ‘ I ( I I N ] 
I ( l 

I ] R Ave ( i I 

Squa Dy ¢ KR I) t. MM 

\\ Leona Ele ( $1 Soutt Mt. Vernon, N. ¥ 

Wes ghouse Ele & Mfg. ¢ I Pittsburg Pa 


CLEANING COMPOUNDS. See Con 


pounds, Cleaning 


CLIPS AND MOUNTINGS, Fuse 


ase-Shawmut The Newburyport Ma 
‘ ahoga Spring ¢ 10322 Berea Rd., Cleveland, O 
I> I Mf ( Bar ‘ 
‘ Ele ( Ar nee « Mer r ‘ Der 
! Cor 
( er Tube & P t Ir Ss r M 
‘ Marier 0 
leffe I ‘ Be 3 
e Howar B 1) Waba a A ( ag I 
e, I 7 Raver 1A Chicago, I 
MacGuyer ¢ 17 Virginia Ave I lence, R. I 
Sherman Mfg. ¢ H. B Battle Creek Mict 
CLOTH, Insulating 
Acme Wire Co New Haver Conr 
Brand & (¢ Wm., 276 Fourth Ave Ne York, N. ¥ 
Turbe 
Endure Cort f America, Cliff N J 
General Electrie ¢ Section M-62 \ ance al 
Mercha sir Dey sridgepor ‘ 
I a Manufacturer Corp f W Washir ' 
I ( " I Vartex Va 
I g Varni & Ir ating ¢ Irvir an, N. J 
Mica Insulator ¢ Dey 1, 196 Varick, Ne York 
N Y Armatite Empi 
‘ W 1 Fir ing ¢ W brid N. J 
Owe Corr I i Corp Toled oO 
Westing ise Ele & Mf ( Ea Pittsbur Pa 
CLOTH, Tracing. See Wrafting Room 
Materials. 
Ten 


Dept. E 16 W. Fourth, Elmira, N. ¥ 


COIL (Coils) 


Armature and Field See Coils 
Bobbins See Tubes, Paper 
Driers and Impregnators See Ovens, Industrial 
Electromagnets See Coils 
Impregnators Vacuum See Ovens, Industrial 
Induction See Coils 
Resistance See Units and Elements 
Spools See Tube Paper 
Winders and Spreader See Winding Machines, Coil 
COILS 
Acme Wire (« New Haver Contr 
Anaconda Wire & Cable ¢ 25 Broadway, Nev r 
N.Y 4 " York, 
Cuyahoga Spring ¢ 10322 Berea Rd., Cleveland 
Dano Elec Co 9 Mair Winsted, Conr me 
1) ; s & Co., it Dean W 247 W. Fulton, Chicago, 
Doyle, Ine James W 2734 North Pulaski Road, Chi- 
cago, Il 
Electric Auto-Lite ¢ The, Wire Div Port Huron 
Mict ; 
General Elec. Co Schenectady, N. Y¥ 
M a Mfx cr Ir James 150 Exchange Malden 
lass ; 
Nothelfer Winding Laboratories 110 Albermarle Ave 
Trentor N. J 
Roebling’s Sor Co Johr A Trentor N J ) 
Ss! Mfg c Nathan R 105 Pasadena Ave 8s 





Pasadena, Cal 


COIL WINDING MACHINES. See W inding 
Machines, Coil 


COLLETS 


Precision ¢ et Co rf Canal, New York, N. ¥ 
COMMUTATOR STONES & GRINDERS 
See a Seaters, ¢ mutator Srush 


Ideal Commutator FoNegues Co 1008 Park Ave Syca 
more, Ill 

COMPOUNDS, Cleaning and Paint Strip- 
ping 


Oakite Products, In ISH Thames, New York, N. Y 

CONDENSERS, Electrolytic Filter 

Aerovox Corp New Bedford, Mass “Hi Farad 

General Elec. ¢ Schenectady, N. Y 

Industrial Condenser Corp 1725 W Nortt Ave Chi 
cago, I 

Mallory & ¢ Ir P R. Indianapolis Ind 

Sprague Speci r cc Nort Adams, Ma 


CONDENSERS, Fixed 

Aerovox Corp New Bedford, Mass 

General Elec Ce Schenectady , 

Mallory & Co Ine Pr R Indianapolis, Ind 
Solar Mfg Corp Bayonne, N. J 

Sprague Specialties Co North Adams Mass 


i iat lhe Variable 


Millen Mfg. ¢ Ir James, 150 Exchange Malden 
Ma 

pti so Solderless 

raft-Marine Product In 286 N Broad, Eliza 

beth, N. J 

Ar nda Wire & Cable Co 2 Broadway, New York 
N. ¥ 

Ideal Commutator & Dresser Co 1008 Park Ave 
Sveamore Ill 

Square PD 6060 Rivard, Detroit Mict 


Waterbury Button Co The, Waterbury, Conr 


CONNECTORS, Wire 
Adam Elec. Co., Frank, 3650 Windsor Pl., St. Louis 


M 

Aircraft-Marine P t In 286 N. Broa Eliza 
eth N J 

Anaconda Wire & Cable Cc roadwa Ne York 
a 

Cuyahoga Spri ( 10322 Berea Rd., Cleveland, Ohi¢ 

Dante Ele Mfg Co Bantam, Conn 

Genera Elec Co Section Q-922-12 Appliance and 
Merchandise Dept Bridgeport, Conn 

Ideal Commutator Dresser Co., 1008 Park Ave Syca 

l 
I Copper Tube Products, Inc Station M Cir 
iti Mariemont 0 
Jone Howard B 2300 Wabansia Ave Chicage Ti} 
Krueger & Hudepohl, Third & Vine, Cincinnati, O 


rman Mfg. Co., H. B., Battle Creek, Mict 
CONTACTORS, Magnetic. See Relays 
CONTACTS, Carbon and Graphite 


Recker Brothers Carbon Co 3450 S. 52nd Ave ( ero 
I 
M inite Brush ¢ Ir 3304 48th Ave Long Island 
Cit N Yy | 
CONTACTS, Metallic i 
Molybdenum Platinum Silver Tungster Specia 
\ 
Raker & Co Ir 113 Astor, Newark, N. J 
Brainin ( S., 20 VanDam, New York. N. Y 
Callite Tungsten Corp 547 -39th Union City N. J 
Cleveland Tungsten, Ir 10200 Meech Ave Cleveland 
0 
Fansteel Metallurgical Corp., North Chicago, Il 
Genera Plate Di of Metals and Controls Corp 34 
Forest Attlebor« Mass 
General Tungsten Mfg. Co 2 23rd, Union City, N. J 
Gibson Electrie Co 8349 Frankstown Ave Pittsburgh 
l Da Git 5 


Keystone Carbon Co St. Marys, Pa 
Makepeace Co D. E Attleboro, Mass 
Mallory & Co., Ine P. BR Indianapoli 
Metroloy Co Inc 17 E. Alpine, Newark, N. d 
Wilson Co rhe H A 105 Chestnut, Newark, N. J 
CONTROLLERS, Motor 





See also Rheostat Motor Control.) 
Aller gradley Co 1309 S. First Milwaukee, W 
American Ga Accumulator Co Electrical Di Eliza 
bet N. J 
Arrow-Hart & Hegeman Elec Co Industrial Control ' 
ID Hartford, Conn ' 
Chase-Shawmut Co The, Newburyport Mass j 
Dunn, Inc Struther 1321 Cherry, Philadelphia, Pa ; 
Eagle Signal Corp Moline, Ill. | 
Electron Equipment Corp., Palm Springs, Ca j 
Furna Ele Co (00 McKee, Batavia Drum 
General Electric Ce Schenectady, N. Y 


Heinemann Circuit Breaker Co., 99 Plum, Trentor N. J 
Square D Company, 4041 N. Richards, Milwaukee Wis 
Ward Leonard Elee. { South, Mt. Vernon, N. ¥ 
Westinghouse Elec. & Mf Co., East Pittsburgh, Pa 
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oil 
ork, 
Vhio 
ago, 
Chi 
iron, 
den How's this! Air-blast transformer 
Ave for rectifier application. 19KVA 
} 3 phase, 60 cycle; primary 470 
8 volt with taps 440 and 408 volts 
series connection, 235/220/204 
jing volts parallel connection; second 
ary 1100 amp. 8.75 volt delta 
-onnected Lenath 1 14” x heiaht 
‘Ss 1334” x depth 13” 
ivea Yr Th 
rip- Compound-filled, short wave trans 
formers, to be used “In Action.”’ 
Y Lives and battles may depend upon 
their perfect performance under great 
temperature variations from sub-zero 
Chi or the sticky, melting heat of the 
tropics. Do you know why Acme 
compound-filled transformer are 
= better? Write. 
as 35 WATER STREET CUBA, NEW YORK 
za 
York 
Ave 


. ARMY =NAVY “E” 


FOR EXCELLENCE IN WAR PRODUC- 
gi TION HAS BEEN AWARDED TO “ESCO”! 


This is in recognition of the satisfactory 
en performance of “‘Esco’’ motors, gener- 
ators, rotary converters and motor-gen- 
erator sets, thousands of which are in con- 
stant use on aircraft, ships and guns. 


ELECTRIC SPECIALTY CO. 


213 SOUTH STREET, STAMFORD, CONN. 





No. 41-B 
with plastic 


= Available for fluores- 


cent and incandescent 
lighting or fractional 
HP control. Trouble- 
free operation, de- 

and eco- 

Individual 
control con- 


pendable 
— a nomical. 
light 

: serves electric power. 


i ss f No. 1010 
Re > Electrical Division 10 Amp. with 
T-Rating 


gOE x 
MANUFACTURING CO. 
VALPARAISO, INDIANA § 





EIGHTH ANNUAL PRODUCT DESIGN NUMBER 


Fasaloy No. 2647 con- 
tacts (lef in illustration) 
| show only normal wear 
alter 250,000 operations 
with 2000 watt lamp 
load. Inrush currents as 
high as 50 amperes were 
recorded. 
Previous contacts failed 
after 56,000 operations. 





FASALOY 
No. 2647 


PREVIOUS 
MATERIAL 


* 


ASA! OY 


*T. M. REG. U. S. PAT. OFF. 
The Electrical Contact Metal 


Perfected by Fansteel for 


RELAYS AND SWITCHES 
WITH 
HEAVY LAMP LOADS 


Lamp loads are always contact problems be- 
cause of heavy inrush currents which cause 
over-heating. sticking and welding. 


lansteel long ago recognized this problem and 
solved it effectively with Fasaloy No. 2647, de- 
veloped especially to handle heavy inrush cur- 
rents as circuits are made. This exclusive alloy 
is noted for its non-sticking properties, its low 
rate of transfer and its ability to withstand high 
ambient temperatures. It also resists the arcing 
commonly encountered in both a-c and d-e re- 
sistance loads. 


Any manufacturer troubled with sticking or 
overheating of contacts due to heavy inrush cur- 
rents should investigate Fasaloy No. 2647 with- 
out delay. 


isk for Samples: Interested manufac- 
turers can obtain samples for testing. 
When inquiring, send sketch or blue print 
showing essential dimensions and give 
electrical specifications. 


FANSTEEL 


METALLURGICAL 
CORPORATION 
ELECTRICAL CONTACTS 


IN TUNGSTEN, 
PLATINUM, 






FOR ALL PURPOSES 
SILVER, MOLYBDENUM, 
FASALOY METALS, FASTELL METALS 


NORTH CHICAGO 
ILLINOIS 









CONTROLS, Electronic 
Electron Equipment Corp Palm Springs, Cal 

Emby Products Co., Inc 1800 W. Pico Bly Lo 
Angeles, Cal. 

General Elec. Co., 
Instrument Specialties Co., Inc., 


Schenectady, N. Y 

Little Falls, N. J 
Photoswitch, Inc., 21 Chestnut, Cambridge, Mass 
Ward Leonard Elec. Co., 34 South. Mt. Vernon, N. Y 
Weston Elec. Instrument Corp., 582 Frelinghuysen Ave 
Newark, N. J. 


CONTROLS AND VALVES, Temperature 
and Pressure 
(See also Regulators, Temperature 
Allen-Bradley Co., 1309 S. First 
Arrow-Hart & Hegeman Elec. Co 
Div., Hartford, Conn 
Barber-Colman Co., Rockford, Il 
Fenwal Incorporated, 10 Main, Ashland, Mass 
General Elec. Co., Schenectady, N. Y 
H-B Elec. Co., Inc., 2503 N. Broad, Philadelphia, Pa 
Jefferson Elec. Co., Bellwood, Ill 
Magnatrol Valve Corp., 56 Beekman, New York, N. ¥ 
Merroid Corp.. 4217 Belmont Ave., Chicago, Tl 
Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave 
5., Minneapolis, Minn 
Spencer Thermostat Co., 103 Forest, Attleboro, Mass 
Westinghouse Elec. & Mfg. Co., East Pittsburg! Pa 
CONVERTERS, Rectifier. See Rectifiers 
CONVERTERS, Rotory. See Motors 
COPPER, Beryllium 
American Brass Co., Waterbury, Conr 
Driver Co., Wilbur B.. Newark, N. J 
Mallory & Co., Inc., P. R., Indianapol ] 
COPPER, Thin-Sheet (Electro-Deposition) 
American Brass Co., Waterbury, Conn 
CORD, Flexible, Heater, Lamp, Radio and 
Heavy Duty Cords 
(See also Cable, Heavy Duty; 
Insulated) 
American Steel & Wire C« 
land, O (United States 


Thermostat 
Milwaukee, Wis 
Industrial Contro 


Flexible Leads; Wire 


Rockefeller Bidg Cleve 


Steel Corp. Subsidiary 





Anaconda Wire & Cable C« 25 Broadway, New York 
2 

telden Mfg. C« 4633 W. Van Buren, Chicago, I 

Boston Insulated Wire & Cable C¢ Dorchester, Ma 

Clarostat Mfg. Cr In 2985 N. Sixth, Brooklyn, N. ¥ 


SETS ‘EM STRAIGHT 


L-R Type “IAU" Doubleflex especially designed 
to correct MAXIMUM MISALIGNMENT. 
Noiseless. Max. Bore }2”’ 


L-R 
FLEXIBLE 
COUPLINGS 


Other types in all sizes, for all purposes. No 
lubrication. No servicing. Send for Catalog, and 
Selector Charts. 


ARTES ea a 


$020 W. LAKE STREET CHICAGO, ILLINOIS 








GEARS FOR VICTORY BY 
Ta Tale 


We specialize in 
PRECISION CUT 
GEARS of all types 

Send us blue prints or other 
specifications and get our 


prices on your require- 
ments. 


ame ae a 
Sas elg a6 MASSACHUSETTS 





VARNISH 









MICA 
FIBRE 


TUBING or 
SLEEVING 


VARNISHED 
CAMBRIC 


INSULATION 
MANUFACTURERS CORPORATION 


565 West Washington Bivd 
a | 


1105 Leoder Building 
ero a mel) 
DETROIT © MILWAUKEE © MINNEAPOLIS © PEORIA 


280 





Driver Cx Wilbur B Newark, N I 

Elect Auto-Lite Co The Wire D Port Iu 
Mich 

(@eneral Elec. Co Section Y-721-12 Appliance a 
Merchandise Dept Bridgeport, Conr Deltabestor 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mas 


Rockbestos Products Corp., 780 Nicoll, New Haven, ¢ 
Roebling’s Sons Co., John A Trentor N. J 


CORD SETS. See Plug & Cord Sets 
CORDS, Resistance Line 








Boston Insulated Wire & Cable C« Dorchester, Ma 

C1 t Mfg. Co In 285 N. Sixtl sgrooklyn, N. ¥ 

Genera Ele Co Section Q-922-12 Appliance and 
Merchandise Dept epor Conn 

Holyoke Wire & Cable 710 Main, Holyoke, Ma 

Ohmite Mfg. Co 4805 lournoy, Chicago, Ill 

Rockbestos Produ Corp., 780 Nicoll, New Haven, Con 

CORES, Resistor and Resistance Coil 

Akron Porcelain Co The Akror Oo 

American os a Corp Chattanooga, Tenr 

Colonial Insulator Co 937 Grant Akror oO 

General Elec. Co Schenectady Pee 

Louthan Mfg Co East Liverpool, O 

Star Porcelain Co 11 Muirhead Ave Trento N | 

Thermolair Lavolain 

Steward Mfg. ¢ D. M., Chattanooga, Ten: Lavite 

CORES, Transformer. See Laminations, 
Magnetic 

COUNTING DEVICES 

Durant Mfg. Co 1962 North Buffum, Mi iukee Wi 


Productimeter 
Veeder - Root In Hartford, Conn 


COUPLINGS, Flexible 


‘ tified Flexible Coupling Lexington Ave Ne 
York N. 3 
Cullum Wheel Co 1352-E Atgeld, Chicage 1! 
Hilliard Corp., Dept. E-5, 106 W. Fourth, Elmira, N. ¥Y 
lames Mfg. Co., D.O 1120 W. Monroe, Chicago, I 
Lord Mfg. C Erie, Pa Bonded Rubber 
Lovejoy Flexble Coupling Co 5020 W Lake, Chicago 
I 
Rr irdson C Melrose Park Chicage ] 
I gton Mf Co Torringtor Con 
CUPS, Oil and Grease 
( B Mie ( 1840 S. Kilbourr Ave ( 
I 
H € Pressed Stee Co Lansdale I’ 
Spe Mf x ( 1892 S nd Ave ( er I 
I I e Mf ‘ Mi ikee W 
+ ery Aen 
Shawmut ( The, Ne ryport, M s 
I fferson Elec. ¢ Be I 
aero 
€ I \ I ( 
cakes 
Crowe Name I & Mf ( Wa and oA 
‘ a I ‘ Decorate Gla & Meta 
t e Prod ( dd 1 lence a | 
Mica I ( D Va k New York 
N. ¥ 
Millen Mf ( I I M 
Mas 
DIE-CASTINGS. Casting 1) 
DIES, LAMINATIONS 
! M ed P i ( ) N. Kolmar Ave 
a i J 
Richardson ¢ Melrose Parl Chicage I 
Ste & ¢ Wi I’ 124 S Pau Rochester, N. ¥ 
DOWEL PINS. See Pins, Dowel 
DRAFTING moon MATERIALS 
Arkwright Finishing Pr lence as ia 
Bruning ¢ Ir Char 10 Rea New York ae 
Holliston Mi Ir Norwood, Ma Mix Weave 
K euffe & | er ¢ Hoboker N J 
Ozalid Product ie (renera Ar ne & Fils ( 
An Rd., J ( ny. % Mater for WI 
Post Frederick Box & Chicag I 
DRIVES, Machine Tool 
Cullmar Whee ( I Atge ( ig I 
Lima Eect Motor ¢ Lima, O 
Mast I t ( D DD r 0 
ee FORGINGS 
N il Lock W er (¢ Newark N 
cemeatiing eos Vacuum 
Stokes Mact ( 6 Tabor Rd., Olney, P. O 


I’ I’ 


ELECTRICAL SHEETS. See Sheet bole 


ELECTRONIC CONTROLS. S++ 
Electror 


ELECTROPLATING EQUIPMENT 


Gener I ‘ AI e & Mer ‘ Dey 
Bridgepor Cont 

Ud e Cort } Grand Blvd De M 

ENAMELS. See Finishes 

ENGINES, Internal Combustion (Diesel, 
Oil, Gas) 

Fairba Morse & ( Dept. E26, 600 So. M 
A ( J 

EYELETS 

Am¢ 1 ( Waterbu B G B 

Pp at iB & ¢ Waterbur ( 

Water Button ¢ The, Waterbur ( 

FAN BLADES AND WHEELS Se 
Wheels, Blower and Far 


FASTENINGS. See Bolts Nut Serew 
Washers, et 

FELT 

Amer i Felt ( I (rle « Cor 

Western Felt Work in 41119 Ogder Ave ( oe 

FERRULES 

American Bra ( Waterbur Contr 


230 Park Ave., New York 


Waterbur Cor 


ELECTRI( 
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FILTERS, Radio 


densers 
FIBRE, Phenol. See 
FIBRE, Vulcanized 


Intereference See Cor 


Plastics 





Sheet and Rod, Gaskets, Washer Serew Machine 
Product see also Tubir Vuleanized } € 
Insulation Mar “turer Corp 65 W Washingte 
3ivd Chicago, III 


Mica Insulator Co Dept. 21, 196 





a 

National Vuleanized Fibre Co Wilming D 
Peerless Vul-Cot 

Taylor Fibre C Norristown, Pa 

Wilmington Fibre Specialty Cr Wilmingt D 
Fyberoid Ohmoid 

FINISHES 
(Paints Lacquers, Enamels.) 

Aluminum Company of America, Gulf Bad ]’itt irg 
Pa 

Ault & Wihbor Corp a E.M.M 7 Varichk New 
Toren... Se Polymerin 

Dow Chemical Co Midland Mict 

Egyptian Lacquer Mfg. Co., The 1270 Sixth Ave, Ne 
Yak, N. ¥ 

Heatbath Corp Indian Orchard, (Springfield Ma 

Maas & Waldstein Co Newark, N. J C'oprene 

FLEXIBLE LEADS AND WIRING HAR. ’ 
NESSES 

Anaconda Wire & Cable Co sroadway, New York 
N. ¥ 

Belden Mfg. Co 4633 W. Van Buren Tl 

Boston Insulated Wire & Cable Co., Dorchest Ma 

Electric Auto-Lite Co., The Wire Div., Port Huror 
Mich 

General Ele c Section Q-922-1 Appliar 


Merchandise Dept Bridgeport, Conr 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Ma 


FLUORESCENT SOCKETS. See 
Lamp 


FLUX, Brazing 

Handy & Harman, 82 Fulton, New York, N. ¥ 
FREQUENCY CHANGERS. See Motor: 
FURNACES, Heat Treating 


General Elec. Co., Schenectady, N. Y 
FUSE METAL. See Aluminum also Zin 
rvSes, Enclosed 


Sockets 


hase-Shawmut Co., The Newburyport Ma Sha 
mut Shur-Lag,’ Therm-A-Triy 

Dante Elec Mfg. Co., mentees. Contr 

General Ele Co Section Q-922-12 Applianes 
Merchandise Dept., Br idgen rt, ¢ 

jefferson Electric (<¢ Bellwood, J 

Littelfuse, In 4753 bceaue iA ( 

rri Fuse Mfg. Milwauke W 

FUSES, Potential 

Littelfuse Ine 4753 Ravenswood A ( 

GASKETS, Felt. See Felt 

GASKETS, Fibre. See Fibr Vuleanizes 

GASKETS, hing coer ' 

Acadia Synthetic Pri 3 Dis Wester Felt W 
4051-4119 Og jen Ave Chica I 

Garlock Packing Co Palmyra, N. ¥ 

GAUGES, Air Gap 

Ideal Commutator Dresser Co 1008 Park <A s 
more, Ill 

GAUGES, Vacuum 

Stokes Machine ¢ F. J 196 Ta Rd.. Oiney P. O 
Philadelphia, Pa 

Senne AND “hla Metal 
r Spe ow Med \ ‘ 

1 

lame Mf c D. oO 1120 W. Mo e. ¢ ago, ] 

Perk Mac & Gear Co rir Mass 

Thor n ¢ ore ‘ Brist Conn 

GEARS AND ere Non- Metallic 

1 ica Ir i 8 Spring Grove A ( 
nnati, O 

Gear Specialties, Ir ) W. Medill Ave Chica 
li! 

Genera Electri ‘ Plastics Dept Section E-¢ 
Plasties Ave Pi € Mass. ‘‘Fabroil,’’ ‘"Textolite.’ 

James Mfg. Co D. Oo 1120 W. Monroe. Chicag Til 

Mica Insulator Co Dept. 21 196 Varick, New York 
N. ¥ Lami i 

N mal \ nized Fibre ¢ W r }D 

Perk Mact & Gear ¢ Spr ¢ M 

RK ard ( Melr Park (¢ I 

= ine Cory Oak I’a 

Ta r Fibre Co., Norristown, Pa 

Wilmingtor Fibre Specialty Co Wilmingt De 
Ohmoid.’ 


GEAR MOTORS. See Motors 

GEAR STOCK, Laminated. See Plast 
also Gears & Pinions, Non-Metallic 

GENERATORS. See Motors also Plating 


Generators 


GLASS 
See also Tubir & Sleeving, Saturated | 
Cor x Glass Works, Insulation Div., Corning, N. ¥ 
GLASS. FIBRE INSULATION 
Insula I Manufacturer Cor f \W \\ 
Bivd., Cl I 
Owe Corr I € Cor Tole oO 
Fiber 


GLUE POTS. See Pots and Ladles 
GUARDS, aig 


MeG Mf ‘ Valpara I 

ee Ball and Roller ae 

S K F Industrie Inc Front & Er Ave Pp 
phia l’a 


HARNESSES, Wire. See Flexible L« 
HEATING ELEMENTS. See Unit 
Elements, Resistance Heating 


INSTRUMENTS, Drawing 
Keuftel & Esser Co Adams & Third, Hoboken, N 
Post Frederick, Box 803, Chicago, Il 
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BULLETIN 


INSTRUMENT SPECIALTIES C0. "° 5 
"BETTER BRUSH SPRINGS” 


The Facts About Prolonging Brush Life 
and Increasing Small Motor Efficiency. 


FOR DESIGNERS AND USERS 


Included in I-S Bulletin No. 5 is detailed 
descriptive Brush Spring data—the answers 
to Brush Spring problems: 


| 
| 


1. How to eliminate shunts and pigtails in many appli- 
cations. 

2. Why Micro-Processed Brush Springs do not need to 
be ‘‘necked-down”’ but are accurately square and 
concentric, giving greater electrical contact surface 
and straight line load application. 

3. How Micro-Processing adds to the inherent quali- 
ties of Beryllium Copper and assures the following 


PRODUCTION TOLERANCES 


OUTSIDE DIAMETER 


Ct Wr Te Mi ceewews + .002 in. 
We We Ne ci wee + .003 in. 
Load at specified length ........ 5 % 
Number of coils........ = Y2 (any length) 


4. How to design Bery!lium Copper Springs for maxi- 
mum brush life and high operating efficiency. 


5. The Carson Electronic Spring Tester and its revolu- 
tionary ‘‘Pressureless’’ to .0000010 in. accuracy. 
The new answer to creep and drift data. 

Bulletin No. 5 contains much new infor- 
mation that is the result of years of speciali- 
zation in Beryllium Copper Brush Springs by 
Instrument Specialties Company. 


, We would be pleased to send the copy to 
those interested. Simply address your re- 
quest on your Company letterhead. 


Leading manufactur- 
ers are specifying I-S 













HE Micro-Processed Beryllium 
’ att Copper Springs. InSist on 
METAL SHOW 1-S — There is a differ- 
1.$ tapineers will ence. 
dance to 


be in atten 
discuss brush spring 


problems. 


Booth (.335 


LITTLE FALLS, NEW JERSEY 
DEPT. L 


‘ 
Name 


EIGHTH ANNUAL PRODUCT DESIGN NUMBER 










CHROMALOX 
HEATING UNITS 


For one thing, it’s easier and simpler, in 
almost every case, to design a product 
for electric heat with Chromalox elec- 
tric heating units, than with any other 
method of heating. This applies not 
only to small devices, but markedly to 
large industrial equipment as _ well, 
where a particular reason for the success 
of these units has been their close tem- 
perature control, automatically main- 
tained. 

But it’s not the only reason. Safety, 
lower insurance rates, cleanliness, ease 
of operation, neat and simple installa- 
tion, convenience and low cost of in- 
stallation, frequently increased produc- 
tion—all combine to point unwaveringly 
toward electric heat as the modern 
method in heated product design. 

So many forms and types of these units 
are now standardized, that practically 
any type of product can be easily served. 
The pictures at the left show only a few 
ot these many forms, which can be sup- 
plied to provide temperatures as high 
as 1000 deg. F. 


Let’s Get Down To Cases 


Take one—or several—of your prod- 
ucts requiring heat. State the essential 
conditions, and accompany your letter 
with a rough pencil sketch of the kettle, 
oven, molding press, or other equipment 
involved. The Wiegand engineering 
staff, experienced on matters of electric 
heat, will consider your problem, recom- 
mend the required equipment, and give 
you figures On cost, temperature regula- 
tion, etc. from which you can estimate 
the advantages of using Chromalox units 
in your product. Do this now. 

For general information, mail the coupon 
with your business letterhead for your copy 
of the 64-page Chromalox Book of Electric 
Heat. 


ey — a ee ee ee 
wstrumenr specuiries co.wmc,  COWIN L. WIEGAND COMPANY 


7530 Thomas Blvd. Pittsburgh, Pa. 


Send me the CHROMALOX BOOK OF ELECTRIC HEAT 


10 


Position 









NALCO 


Infra-Red Ray Lamps 
For Radiant Energy- Drying 


Standardize on Nalco 
Dritherm, Carbon Filament Lamps... 
available in Inside-Sil 
vered or Clear Glass 
types. 

Write for descriptive literature. 
North American Electric Lamp Company 
1082 Tyler Street, St, Louis, Mo. 











INFRA-RED 
DRITHERM 


SIGNAL, 
SPECIAL, 
INDICATOR 


of highest quality. 
Mec ct Trae) 1 
to 250. We invite 
inquiries from 
manufacturers. 


ee 
MINIATURE LAMP WORKS 


ie PTE Etat eee 
LONG ISLAND CITY NEW YORK 


Our engineering staff will solve your problem 


INDICATING LAMP 


FOR SINGLE HOLE PANEL MOUNTING 





TYPE 3590 UNIT: Underwriters Approved for 120 
volts. Ideal for use with G.E.-T4% Neon bulb. Thou 


sands going into marine applications List Price 
$.90. Specifications: Overall diameter of Lens-Cap 
11/,.”. Overall depth behind front of panel—2"%s 
Cupped shape plastic lens—%%” diameter 


Latest 
Distributed nationally ! 

THE GRAYBAR ELECTRIC CoO. 

H. R. KIRKLAND CO., Morristown, N. J 


Write for 


Cataiog 


SOLDERLESS 
AND 
SOLDERING 






Pee Tae) 


BANTAM, CONNECTICUT 
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INSTRUMENTS, Laboratory Standard 


Acme Elec. & Mfg. Co., Cuba, N. ¥ 
Biddle Co., James G., 1211-13 Arch, Philadelphia, Ya 
DeJur-Amsco Corp Dept. EM51, Shelton, Conn 

1310 N. Knox Ave., Chicago, Ill 


G-M Laboratories, Inc 











Ger il Ele Co Schenectady, N. Y 
Instrument Specialties Co., tl i N. J 
Shalleross Mfg. Co., Coll 
Simpson Elec Cm 5200 lil 
Triplet Ele Instrument 0 
Weston Ele Instrument ¢ ! € Ave 
Newark, N. J 
Westing e Ele & Mfg. ¢ East Pittsburgh, J’a 
INSTRUMENTS, Portable and Switchboard 
\ Elec. & Mfg. ¢ Cuba, N. ¥ 
Biddle ¢ James ¢ 11-1 Arcl Philadelphia, Ta 
De-Jur-A Cory De} EM51, Shelton, Cont 
Fe Electri I ) Rockefeller Plaza New 
\ MN. % 
( é Ele ( Ss t N. ¥ 
Ss Mf ( ( lingsdale Pa 
s I ( 200 Kinzie, Chicago, I 
T I I el ( Bluff 0 
Wa I Cor 100 Plyt ith A St. I M 
We I I ent Cory 82 Freinkhuysen <A 
Nev k N J 
Westing Ele & Mf ( East Pittsburg! la 
INSULATION (Insulating) (Insulators) 
B See Beads Insulating 
Bu ng See Ce 
‘ me Ce 4 
( Se ( I 
( tior See Plast 
Cor Ss Va Insulating ; » Wax and 
‘ 
I See Fibre, Vu Pla 
I Gla se G l 
( Se Gla 
] Se I 
M See M 
M s J 
Pay See ] I 
I i se J 
] Se }’ t 
I e Por 
s Se I I I ( ] ating 
I Se Tay 
I Ss lu Va t Fa Tul 
I ite I I Tu \ ¢ 
Fibre also Tubing Glass 
Va $ Set Varni Ir 
Vulcanized Fibre See |] 
Wax See Wax and Comp 
IRONS, Soldering 
Electric Soldering Iron Co., Ir Deep River, Conr 
Gene } ( Sche 1 N y 
Ideal ¢ i D er ( 1008 Park A Syca 
I I} 
Sta I DD ! Stanle Work New 
Br ( 
Sta-W ! ( N. « Ra 
I ( Har I N itl I Da 
Wieg ( Edwin I ae | is | 1 l I 
I ( malox 
JUMPERS, Bonding 
Aircraft-Marine Products, Inc., 286 North Broad, E! 
het} N J 
KNOBS, Radio and Instrument 
Ame in J llator Corp New Freedom, Pa 
Ch 1 M ed Products Cory 1024 N. Kolmar Ave 
( ] 
( eN Plate & Mfg. Co., 1752 Waveland Ave., Ch 
cag J 
Imne M é I Cor 21 W H i ct 
Kurz K ] Da oO 
Mille M ( I) J } Ma 
M 
Rogan Brother 2001 S. Michigan Ave Chicage 111 
Waterbury Butt ( T Waterbur Conr 
LACQUERS. See Finishes 
LAMINATED PLASTICS. See Plast 
LAMPS, Incandescent 
Sta il Mir ture Tul i I i- Re 
( I ‘ Lamp Dept Ne Park, Clevela 0 
H M La Work I ] l Jack 
\ I I ( N Y 
! \ I I ( )s I s Lou 
M 
Warre Lamp ( Warre Pa 
LAMPS, Ulitra-Violet 
General Ele ( Lamp Tey Ne Spe t J) 
] Eigt Hobok N J 
LATHES 
G M ( 11 I WW gt Ave M 
W 
Sout Bet I Work s be ] 
LAVA 
Americz La ( I ( tani Ten 
Steward Mfg. ¢ D. M ( attanoo Ter Lia 
LENSES, Molded 
irk ( Hq. B Mor tow! N J 
LETTERING EQUIPMENT 
Ideal ¢ Dresse ( WOR J f \ s 
é I 
Keuffel & I ( Ad & Thit Hoboke N.og 
i’ ( Frede i Box 80 Chicas I 
LIGHTS, Pilot or Indicator 
Ame K Ha e 4 76 OB N 
\ fF N \ 
Dial I ( \ ! We Ne Yor i 
1) M ( 71 W. Hubba Chica J 
( I ‘ Lamp DD Ne Specia ID ( 
I H k N J 
( Mf ( Spring J 
H M Lamy Work I ] 
\ I I 1 Cj Y 
| ( m & M N 
\I & Ir P K Indianay It 
~ re D ¢ j kK al Milwaukee W 


LIMIT SWITCHES. See Switches, Limit 


ELECTRIC 


AL MANUFACTURING O( 


LUGS, Copper 


Adam Elec Co Frank 650 Windsor PI Ss Lou 





Mo 
Aircraft-Marine Product Ir shoON Broad, } 
het! N, J 
Burndy Engineering ¢ lr ae | l 
York, N. ¥ 
( ise-Shawmut Co The Newburyport Ma 
Dante Elec Mfg. ( Bantan Conn 
Ideal Commutator Dresser Ce 1008 Park Ave s 
more, III 
Iisco) Copper Tube & Product I Stat M 
(‘incinnati Mariemont 0 
Krueger & Hudepohl, Third & Vine, Cincinnat 0 
Patton-MacGuyer  ¢ 17 \ nia Ave 1’r 
R ] 
shermal Mri Co il B Battle Creek M 
Square D Co HOH Rivar Detroit Micl 
Waterbury Button Co The Waterbur ( 


MACHINE SCREWS. See Bolts, Nuts & 


Screws, Machine 


MACHINES, Balancing 

Giisholt Machine Co., 1119 FE. W Ave M 
ison, Wi 

Globe Tool & Eng. Co., The, Da 0 

MACHINES, Die Casting 

Kux Machine C« Dept. I WO-42 W i ( 

MACHINES, Impregnating 

Stokes Machine Co., F. J., 5996 Tabor Rd., Oh ro 


Philadelphia Pa 


MACHINES, Marking & Stamping 
\ ry Vandat Ni 1 


Altair Maciner ( ¥ x. ¥ 

Markem Machine ¢ 12 Emera Keene, N. 

MACHINES, Metal Duplicating (Without 
Dies) 
Bender Brake Shear 

O'Neil-Irwin Mf Co ou St Ave s M 
Minn 

MACHINES, Numbering 

Altair Machiner Corp > Vand New Yorl YY 

Numberall Stamp & T ( l Huguenot |’ 
Staten Island, N Y 

MACHINES, Printmaking 

Bruning C¢ Ir ( rle 100 Reade. Ne You ew 
Black & White Prints) 

Hunter Electro-Copyist, Ir 1430 S. Wa Syra 
N. = 

Keuffel & FI ( Adar & 7 H ken, N. J 

Ozalid Produ Division ¢ eral A «& Film ¢ 
Ansco R J City, N. ¥ White M 
chine 

Para Revolute Corp 77) Sout R ae Pe 

Pease Co., ¢ EF 2605 W Irvir Parl t ‘ 
Il} (Blueprint Machine 

MACHINES, Riveting 

Chicago Rivet & Machine ¢ 9609 W. Jack 
Bellwood Til 

Milford Rivet & Machine ¢ Milford, Cor 

MACHINES, Screwdriving 

Detroit Power Screwdriver ¢ x \W Fort Detr 
Mich 

Stanley Ele Tool D of the Stanle Work Ne 


Britair Con 

MACHINES, Wire Measuring 
Durant Mfg. Co., 1962 North Buffum 
MAGNESIUM ALLOYS. Se: 


nesium. 


MAGNETOS 

Fairbanks, Morse & (¢ rept. I 600 So. Mi 
Ave., Chicagi 1! 

MAGNETS, Lifting 

Nothelfer Winding Laboratot 0 Albe e Ave 
Trenton, N. J 

Ohio Elec. Mfg 


MAGNETS, Permanent 


Milwauke W 
Alloys, Mag 






( 905 Maurice Ave Cleveland, O 





Belden Mfg. ¢ W335 W Van Burer Cl i I 
Davis & Ce Dean W 47 W. Fulton, Chi I 
Ger l Ele Co Schenectad N \ 

Mallory & Co., I Pr. 2 Ir I li 


MARKING MACHINES. See Branding 
Equipment 


METAL, Thermostatic 


Baker & Co I 1] \ Ne I N. J 

Brainin Co., C. S.. 20 Van Dar N York. N. ¥ 

Callite Tungster ( I 7 t I I Cit N 
Callifiex 

( e ¢ \W M HOS Be , A I) M 

(renera ] ID f Me i ‘ ‘ 
Fore \ bx Ma rrufte 

\\ ol Co iH \ | Che t N k N 
Wiles 


METALS, Colored. Se« 


METALS, Pre-finished 
Strip Wir 
Thoma Stee Co Warren 0 


METALS, Pressed Powder 
i lurgiea 


Metal Prefinished 


Coi Sheets 


tee! Met Cory Nort ‘ 
Faste 
Gibson Elec. ¢ X | \ 1 
l yea Gi 
Ke one Carbon ¢ s Mat I’ 
Mallory & Co Inc cs I I 
METERS. See Instrument 
MICA 
Brand & ¢ Wi “ Fourt \ve Ne York Mo 
General Ele Co Section Qo \ t ! 
Merchandise Dept I ep ( 
Insulatior Manufacture Cory ‘ WV \\ 
Blvd., Chica I 
Macaller ( lt M Ib \I 
Mica Insuator Co Dep ' \ k N ‘ 
N \ Micanite 
Ne her and Mi ‘ I Wu M ‘ 
Y¥-27 
Richardson Me e Parl } ‘ | 
Westinghouse Ele & Mf ( I I’ ! J 


MOLDED INSULATION See Pl: 


LOBER 


Db ty 








For NON-STOP SOLDERING... 


here’s the TIP that can take it! 
















STANLEY’S ARMOR CLAD TIPS 


Use it round-the-clock — keep it going on your 
toughest soldering jobs! The Stanley Armor Clad 
Tip will take it and be ready for more! A special 
metal coating protects the high-conductivity cop- 
per body and prevents corrosion and wear. Gives 
many times the service of a plain copper tip. 
Holds its shape — saves time wasted in reshaping. 
Can be readily tinned. Made in both screw and 
plug types. 


y la>-e® a co @ 


= S) = © 


STANLEY ELECTRIC SOLDERING IRONS 


back up the Armor Clad Tips in long, carefree 
service under the severest conditions. Solid copper 
cores ... hermetically sealed heads .. . adjustable 
length, cool hardwood handles...cord strain 
relief ... these are just a few of the features that 
make them the choice of experts. 


‘Twelve sizes; from 52 watts to 435 watts. “Expert 


Soldering” is a booklet packed full of STANLEY 


usefulinformation. Send for a copy. 
¢ Trade Mark 


STANLEY TOOLS 


OIVISION OF THE STANLEY WORKS 
° 


Ta a ibe VL a) ee ee 
NOW - more than ever before ... 
Time it P 4 
Qo e 


WALSER AUTOMATIC TIMER (0 


—— haps we can be of assistance. 
GRAYBAR BUILDING . NEW YORK 


efficiency of the war effort is being in- 
creased. Whether for the production line 
oron volume products for the fighting 


line, if the time element is involved, per- 








LAMINATION DIES 





... For high-speed economical production, you need perfect 
dies. Good laminations can only be made from a good die. 


WM. P. STEIN & CO. 


424 ST. PAUL STREET ROCHESTER, NEW YORK 





EIGHTH ANNUAL PRODUCT DESIGN NUMBER 


THERE MAY BE A BATTLESHIP 
IN YOUR PLANT 





Believe it or not, there 
is a shortage of scrap metal in yards at the mills. 
The shortage is so serious that unless every pound 
of scrap is salvaged the steel mills may be forced 


to slow down. 
Such a thing must not happen here. 


The steel industry is faced with the necessity of 
digging up six million extra tons of scrap metal 
to complete the 1942 steel requirements of eighty- 
eight million tons. This extra scrap tonnage must 
come from plants, shops, garages, farms, and 


homes. It’s up to every loyal American to cooperate. 


Go over your plant carefully and dig up all the scrap 
metal you can find. Post notices on bulletin boards 
telling your employes about the scrap salvaging 
campaign. The mills need every pound of scrap 
they can get, and they need it NOW! — not next 
year. Don’t ovetiook any possibility—every pound 


counts. The urgency cannot be overemphasized. 


+ 


“WEWPORT, KE Tuc 


ime ae eee ee 
THE GLOBE IRON ROOFING & CORRUGATING CO 
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MOLYBDENUM 
Wire, Rods, Sheets, Special Shapes. : 
Callite Tungsten Corp., 547-39th, Union City, N. J. 


Fansteel Metallurgical Corp., North Chicago, Il. 
Mallory & Co., P. R., Inc., Indianapois, Ind 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 
Wilson Co., H. A., 105 Chestnut, Newark, N. J. 


MOTOR-GENERATORS. See Motors 

MOTOR STARTERS. See Controllers, Mo- 
tor. 

MOTORS 

Alliance Mfg. Co., Dept. H., Alliance, O 


Baldor Elec. Co., St. Louis, Mo. 
Barber-Colman Co., Rockford, Ill 
Black & Decker Elec. Co., The, 

Bodine Elec. Co., 2256 W. Ohio, 


Kent, O 
Chicago, IIl. 


Century Electric Co., 1806 Pine, St. Louis, Mo. 
Delco Appliance Division, General Motors Corp., Ro 
chester, N. : 

Dumore Company, Dept. 102E, Racine, Wis. 


Eicor, Inc., 1062 W. Adams, Chicago, Ill. 


TRICO OILERS 


INSURE PROPER OILING 
MODERNIZE EQUIPMENT 


Increase machine 
life — Lower 
maintenance 
costs — Reduce 
idle machine 































time. Do away 
with guesswork 
and bearing fail- 
ures. There's a 
type for every constant LeveL 
application. 
WRITE FOR 


TRICO FUSE MFG.CO. Milwaukee Wis. 


National 
NUMBERING 
MACHINES 


For marking name plates, steel and 
other metal products. ( Built on order 
for use in power and foot presses 


ALTAIR 


MACHINERY CORPORATION 
5S VANDAM ST., NEW YORK 


NEUTRELE 


(pH7) High Dielectric 


ACID-FREE 
GUMMED PAPER 


SHEETS AND TAPE 


amu Claim iT iim asa 
coils, reactors and» paper tubes 


alates RA 


PAPER MANUFACTURERS CO. 


PHILADELPHIA, PENNSYLVANIA 








Tel 





MOLDED PLASTICS 


By INDUSTRIAL 


MOLDS are built in our own Tool Room, 


becked by over 20 years’ experience in making 
Plastic Molds. 


MOLDED PARTS are produced with the latest 
type of equipment and the parts are subject to « 
rigid inspection before leaving our plant. 


INDUSTRIAL 


MOLDED PRODUCTS COMPANY 
2035 CHARLESTON ST. + CHICAGO, ILL. 
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Electric Specialty Co 213 South Stamford, Conn 

Fairbanks, Morse & Co., Dept. F26, 600 So. Michigan 
Ave Chicago, Ill 

General Elec. Co., Schenectady, N. Y rri-Clad 


General In-tustries Co 
fansen Mfg. Co 


Dept 10, 
Princeton, Ind 


Elyria, O 
“‘Synchron.”’ 


Haydon Mfg. Co., Inc., Forestville, Conn 

Holtzer-Cabot Elec. Co., 125 Amory, Boston, Mass 

Janette Mfg. Co 556-558 W. Monroe, Chicago, Ill 

Kato Engineering Co., 61 Elm, Mankato, Minn 

Kingston-Conley Electric Co 86 Brook Ave North 
Plainfield ae 

Leland Elec Co Dayton, O 

Lima Electric Motor Co., Lima, Ohio 

Master Elec. Co 126 Davis, Dayton, O 

Ohio Ele Mfg. C 5905 Maurice Ave., Cleveland, O 

Oster Mfg Co John Racine Wis 

Peerless Elec. Co Warren, Ohio 

Pioneer Gen-E-Motor, Chicago, Ill 


Reliance Elec. & Engrg. Co., 1088 Ivanhoe Rd., Cleve 
land Oo 

Signal Elec Mfg. Co., Menominee, Mich 

Smith Mfg. Co., F. A 101 Davis, Rochester, N. Y 
Speedway Mfg. Co 1828 S. 52nd Ave Cicero, Ill 

Wagner Elec. Corp 6400 Plymouth Ave St. Louis, 
Me 

Wesche Elec. Co B. A 1628 Vine, Cincinnati, Ohio 

Westinghouse Elec. & Mfg. Co East Pittsburgh, Pa 

MOUNTINGS, Rubber 

Lord Mfg. Co Erie Pa 

NICKEL 

Driver-Harris Co Harrisor N. J 

International Nickel ¢ Inc., 67 Wall, New York, N. Y 

NICKEL-SILVER 
Sheet Rod, Tube, Wire 

American Brass (¢ Waterbury, Conn 

Driver (Ce Wilbur B Newark, N. J 

Driver-Harris C Harrison, N. J 

Hoskins Mfg. Co Detroit, Mich 

Mallory & Co Ine P. BR Indianapolis, Ind 

Revere Copper & Brass, Inc., 230 Park Ave New 
York, N. Y 

Seymour Mfg. Co 49 Franklin, Seymour, Conn 

Western Cartridge Co Brass Mill Div.) East Alton, Ill 

NUTS, Machine Screw. See Bolts, Nuts 
and Screws 

NUTS, Self-Locking 

Elastic Stop Nut Corp., 2334 Vauxhall Rd., Union, N. J 

Palnut C< Inc., 65 Condier, Irvington, N. J 

Standard Pressed Steel Co., Box 594, Jenkintown, Pa 

Thompson-Bremer & Co 1638 W Hubbard, Chicago 
1] 

NUTS, Wing 

Central Screw Co., 3519 Shields Ave., Chicago, Ill 

Continental Screw Cx New Bedford, Mass 

Parker-Kalon Corp., 198 Varick, New York, N. Y 


OHMMETERS. See Instruments 
OIL SEALS. See Seals, Oil 
OILERS. See Cups, Oil & 
OPTICAL FLATS 


Grease 


Acme Industrial Co., 207 N. Laflin, Chicago, Il 

OVENS, Industrial and Laboratory 
Annealing Drying, Temper Drawing Mold Baking 

Trent Co Harold E., Leverington Ave. & Wilde St 
Philadelphia, Pa 

PACKINGS 

Garlock Packing C: Palmyra, N. Y 


PAINT. See Finishes 
PANELBOARDS 


Adam Ele Co Frank 3650 
Mo 
Square D ¢ 6060 Rivard 


PANELS, Metal 


Windsor Pl St. Louis 


Detroit, Mich 


Crowe Name Plate & Mfg. Co 1752 Waveland Ave., 
Chicag ] 

Par- Meta Products Cort 3262 49th Long Island 
City N y 

PAPER, Gummed 

Paper Manufacturers ( Philadelphia, Pa. ‘‘Neutre 

PAPER, Insulating 


Fish Paper, Pre Board, Fiber Board, Fuller Board, 
Slot Insulatior 


Acme Wire (¢ New Haver Conr 

Brand & ¢ Wm., 276 Fourth Ave., New York, N. Y 
Turt 

Endurette Cory f America, Cliffwood, N. J 

General Ele rer Section Q-922-12 Appliance and 
Merchandise Dept Bridgeport Conr 

Insulatior Manufacturer Corp., 565 W Washington 
Bivd., ¢ i I Manning 

Ir u Varnish & Insulator ¢ Irvington, N. J 

Mica Insulator Co Dept. 21 196 Varick, New York, 
N y Armatite Dur Micoid.’ 

Nationa Vulcanized Fibre ¢ Wilmington Del 
Peerle 

N j W Finishing Co Woodbridge, N. J 

Taylor Fibre Co., Norristown, Pa 

West Virginia Pulp & Paper ¢ Pulp Products Dept., 
230 Park Ave., New York, N. Y¥ Electrite Dens 

West ise Ele & Mf Co East Pittsburgl Pa 

WN n Fibre Specialty ¢ Wilmington, Del 

PEGS, Armature 

Insula r Manufacturer Corp., 565 Ww Washington 
Bivd Cy Ag I 

Mica Ir tor Cx Dept 2 196 Varick, New York, 
N y 

National Vv zed Fibre ¢ Wilmington, Del 


PENCILS 
A. W. Faber, In 


PHENOL FIBRE. See 
PHOSPHOR BRONZE 


_ 


I Newark, N. J 
Plastics 


Sheet Rod Tube Wire 
American Brass Cc Waterbury Conr 
Bunting Brass & Bronze Co., Toledo, O 
Driver-Harris Co Harrison, N J 


Tohnson Bronze ¢ 570 S. Mi Newcastle Pa 





Pt w Bronze Smelting Co., 2212 Washington Ave., 
phia, Pa . 

Re Copper & Bra Ir 230 Park Ave New 
ae . 

Sows 7 Mr Co 149 Franklir Seymour Conn 


ELECTRI( 


‘AL MANUFACTURING OCTOBER 





Western Cartridge Co., 
Til 


(Brass Mill Div.) East Alton 


PHOTO-COPYING, Paper and Machines 


American Photocopy Equipment Co., 2849 N. Clark 
Chicago, Ill 
Hunter Electro-Copyist, Inc., 430 S. Warren, Syracuse, 


” = 
PHOTOELECTRIC CELLS AND TUBES 


Bradley Labs., Inc., 82 Meadow, New Haven, Conn 

DeJur-Amsco Corp., Dept. EM5l1, Shelton, Conn 

Emby Products Co Inc 1800 West Pico Blvd Los 
Angeles, Calif 

G-M Laboratories, Inc., 4310 N. Knox Ave., Chicago, Ill 


General Elec. Co Schenectady, N. Y 
Western Elec! Instrument Corp 582 Frelir 
Ave., Newark, N. J. 


PILLOW BLOCKS. See 
PILOT LIGHTS. See 
PINIONS. See 


PINS, Contact 
The Bead Chain Mfg. Co 


PINS, Cotter 
Hubbard Spring Co., M. D., 5 


ghuysen 


Blocks, Pillow 
Lights, Pilot 
Gears and Pinions 


Bridgeport, Conn 


75 Central Ave }’ 


Mich 
PINS, Dowel 
Acme Industrial Co., 207 N. Laflin, Chicago, I 
Allen Mfg. Co Hartford, Conn 


PLASTICS, Extruded 


Special Shapes, Tubing, Tape, Et 
Auburn Button Works, Ine Auburn, N. Y 
Brand & Co., William, 276 Fourth Ave New York 
ee 
Chicago Molded Products Corp., 1020 N. Kolmar Ave 
Chicage Ii} 
Extruded Plastics, Inc Norwalk, Conn 
Insulation Manufacturers Corp 565 W Was! gtor 
Bivd., Chicago, I 
Irvington Varnish & Insulator Co., Dept 56, Irving 
ton, N. J 


Richardson Co The Melrose Park (Chicago I 


Rockbestos Products Corp., 780 Nicoll, New Ilaven 
Conn 
Waterbury Button Co., The, Waterbury, Conn 


Wilmington Fibre Specialty Co., Wilmington, Del 


PLASTICS, Laminated or Molded 
See also Tubing, Laminated Phenolic) 
Acadia Synthetic Products Div., Western Felt Works 
4031-4119 Ogden Ave., Chicago, Tl. 
American Cyanamid Co Plasties Div., 30 
Plaza, New York, N. Y 
American Insulator Corp., 


Rockefeller 


New Freedom, Pa 


American Molded Produets Co., 1753 N. Honor Chi 
eago, Ill 
Auburn Button Works, Inc., Auburn, N. Y 


Bakelite Corp., 30 E 
Barber-Colman Co 

Catalin Corp., 1 
Celanese 


42nd, New York, N. Y 
Rockford, Ill 
Park Ave., New York, N. Y 
Celluloid Corp., 180 Madison Av New 


York, N. Y 

Chicago Moded Products Corp., 1020 N. Kolmar Ave 
Chicago, Ill 

Dow Chemical Co., Midland, Miehb *“Dowmetal 
Durez Plastics & Chemicals, Ine., 1169 Walck Road 
North Tonawanda, N. Y 

Formica Insulation Co., 4638 Spring Grove Ave Cin 
einnati, O 

General Electric Co., Plasties Dept., Section E-6, 1 
_Plastica Ave Pittsfield, Mass. ‘Textolite 

General Industries Co., Molded Pasties Div., Olive & 
Taylor, Elyria, O 

Imperial Molded Products Corp., 2021 W. Harrison 


Chicago, Ill 
Industrial 


Molded Produets Co., 2085 Charleston, Chi 
eago, Ill 
Insulation Manufacturers Corp 565 W Washingtor 
Blvd Chicage Il} 
Kurz-Kasch, Ine Dayton, O 
Macallen Co 16 Macallen, Boston, Mass 


Marathon Chemical Co., Div 


Marathon 
Rothschild, Wis 


Paper Mi cr 


Mica Insulator Co., Dept. 21, 196 Varick, New York 
N. Y Lamicoid.’ 
Midwest Molding & Mfg. Co., 333 


North Whipple 
Chicago, Ill 


Monsanto Chemical Co 


Plastics Div., Springfield, Mass 
National Plastic Products Co 100 MePhail Saltimore 
Md 
National Vulcanized Fibre Co., Wilmingtor Del 
Phenolite 
Northern Industrial Chemical Co., 11 Elkins So 
Boston, Mass 
Richardson Co., Melrose Park (Chicago) Ill Insurok,’ 
Rogan Bros., 2001 S. Michigan Ave., Chicago, I) 
Rohm & Haas Co., 222 W. Washington Square, Vhila 


lelphia, Pa Plexiglas 

molding powder) 
Square D Co., Peru, Ind 
Stokes Rubber Co Joseph, 


(sheets & rods Crystalite 


Trenton, N. J 


Suprenant Elec! Insulation Co 80 Purchase Bostor f 
Mass 

Synthane Corp Oaks, Pa Synthane 

Taylor Fibre Co Norristown, Pa 

Westinghouse Elee. & Mfg. Co., East Pittsburgh, Pa 
Prestite 

Wilmington Fibre Specialty Co Wilmingtor Del 
Ohmoid.’ 

PLATES, Carbon Resistance ' 

Becker Brothers Carbon Co., 3540 S. 52nd Ave., Cicero 
Il 

Morganite Brush Co Inc., 3304 48th Ave Long { 
Island City, N. ¥ ' 


Trent Co., Harold E 619 N. 5th, 


PLATES, Name and 
Crowe Name Plate 
Chicago, Ill 


Philadelphia, Pa 


Instruction 
& Mfg. Co., Waveland Ave 


1752 


Felsenthal & Sons, G., 4112 W. Grand Ave., Chicago 
Ill 
Meyercord Co., The, 5323 W. Lake, Chieago, Il! 


PLATING GENERATORS 


Elicor, Inc 1962 W. Adams, Chicago, Il 
Electric Specialty Co., 213 South, Stamford, Cor ' 
General Elec. Co., Schenectady, N. Y : 


PLATING PROCESS, Nickel, 
General Elec. Co., Section Q-922-12 

Merchandise Dept Bridgeport, Conn 
I'dylite Corp 1651 E. Grand Blvd., Detroit, Mich | 
United Chromium, Inc 1 E. 42nd St New York, N. Y 


Zinc 
Appliance and 


1942 





en ee 












WIRE STRIPPERS 


aa ma Thy 


COLONIAL 
WIRE STRIPPER 


A foolproof, frictionless 
unit for uniform and con- 
tinuous production. No 
springs; the Colonial strips 
clockwise or counter- 
clockwise. Double-edge 
floating blades give square 
and clean cuts. Dialed 
micrometer allows settings 
within 1/1000 inch of 
wire gauge. Precision 


plus! 

E-Z FOOT PEDAL 

WIRE STRIPPER 
A sturdy, efficient machine for rapid production work. Designed 
to do quantity work on a quality basis on all types of insulated wire 


SURCO-AMERICAN 
PLASTIC INSULATING TUBING 


is the result of five years of pioneering and more 
than 28,000 laboratory and field tests. It is 
absolutely moisture proof, non-aging, non-inflam- 
mable and unaffected by hot oils, acids, etc. Of 
extraordinary dielectric strength and temperature 
range, it is extremely flexible and available in all 
standard sizes from .005”’ to 2’ I.D. In contin- 
uous lengths, or cut to size, all colors. 
















THE NATION’S LEADING AIRCRAFT AND 
INSTRUMENT MANUFACTURERS USE 
“SURCO-AMERICAN” INSULATING TUBING, 
WIRE, TAPE, GASKETS AND SHEETING. 









LOW TEMPERATURE TUBING 


Black, Transparent and Various Colors 
Incorporating All the Above Features 







from 8 gauge to the very 
finest wire. 





Send For Samples 








WRITE TODAY for 
our ‘“‘SPECIFICA- 
TIONS AND PROP- 
ERTIES PAM- 
PHLET” containing 
all technical data. 


We manufacture 
‘“‘special’’ tubing, 
wire and tape to 


Everything in sight. No 
motor required. This ma- 














meet customers’ spe- 
fications 


PRODUCTS 


SURPRENANT ELECTRICAL INSULATION CO. 
84 PURCHASE ST., BOSTON, MASS. 








chine will instantly grip 











the wire, cut the insula- 
tion, strip it off and 
release the wire—all in 
ONE simple foot pedal 
movement. 































E-Z AUTOMATIC 
WIRE STRIPPER 


Will not crush stranded wire. Provided with 
a lever (shown at the top of illustration) 
which stops the return of the arms until the 
wire is removed after stripping. It is then 
snapped, quickly, back to normal. 


















Always ready for use. Its triplicate action 
of clamping the wire, cutting the insulation 
and stripping is automatically timed and per- 
formed with one squeeze of the handles. 
When the pressure is released, the handles 
open. 























Simple and efficient. As easy to operate as 
a pair of pliers. 


TRY THESE OR ANY OF THE PYRAMID 


WIRE STRIPPERS FOR 10 DAYS TRIAL 


All Pyramid E-Z Wire Strippers—including the Colonial, E-Z Foot 
Pedal, Mastercraft Foot Pedal, Side Lever, Overhand Lever and 
Hand Wire models—are fully guaranteed for performance as well 
as mechanical construction. 
















MOTOR-OPERATED ® ' 
GENERAL PURPOSE 


CONTROL MOTORS 


@ These powerful, compact Control FOR... 
Motors can be used for many posi- 

tioning purposes where a reliable ac 
motor drive is needed. All motors are . 
completely oil-submerged for quiet- TRANSMISSIONS 
ness and long life. Available in “Saee 
fixed or adjustable speed, unidirec- HES 
tional or reversing models. For 115 BUTTERFLY VALVES 
or 230 V. A.C. Very small control RATIO VALVES 
current required on reversible motors. DAMPERS 

Write for information and prices. ETC., ETC. 


BARBER-COLMAN COMPANY Mt PYRAMID PRODUCTS CO. 


1216 ROCK ST. e ROCKFORD e ILLINOIS 2224 SO. STATE STREET, CHICAGO, ILL. 

































Without obligation, you can prove the merits of a Pyramid stripper 
in your shop on your own work for ten days. Send your wire samples 
and specifications so we may accurately gauge your needs before 
shipping machine and instructions. 


Send for Circulars and Full Particulars 








EIGHTH ANNUAL PRODUCT DESIGN NUMBER 








PLATINUM 
Baker & Co., Inc., 113 Astor, Newark, N 


Wilson Co., The H. A., 105 Chestnut, Newark, 

PLIERS & TOOLS 

Klein & Sons, Mathias, 3200 Beln Ave ( 
Nil. 

PLUGS, Attachment 

Arrow-Hart & Hegeman Ele ( Industrial ¢ 


Div., Hartford, Con: 
Belden Mfg. Co., 4633 W. Van Buren, Chicag I 
General Ele Co Section Q-922-12 Apr [ 
Merchandise Dept., Bridgeport, Conr 
Waterbury Button Co., The, Waterbury ( 


PLUGS, Expansion 


Hubbard Spring Co., M. D., 575 Central Ave LP 


Mich. 
PLUG & CORD SETS 
American Radio Hardware Co 476 Broadway Ne 


York, N ; 
Arrow-Hart & Hegeman Elec. ( 
Div., Hartford, Conn 
Belden Mfg. Co., 4633 W. Van Buren, Chicazo, I 
Electric Auto-Lite Co., The, Wire Div., Port Hu 
Mich 
General Elec Co... 
Merchandise Dept., 


Industrial ¢ 


Section Q-922-12 
Bridgeport, Conn 


Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 


Waterbury Button Co., The, Waterbury Con 


PLUGS & JACKS, Radio 


American Molded Products Co., 1753 N. Honore, Chi 


cago, Ill 
Guardian Elec. Mfg. Co., 1627 W. Walnut. Chicago, IJ 
Jones, Howard B 2300 Wabansia Ave Chicage I 
PLUGS & SOCKETS, Multiple Contact 
Guardian Elec. Mfg. Co., 1627 W. Walnut, ¢ ¥ I 
Jones, Howard B., 2300 Wabansia Ave., Chicag il 


POINTS, Electrical. See Contacts, Metalli 
PORCELAIN 


Akron Porcelain ¢ Akron, O 

American Lava Corp., Chattanooga, Ten: 
Colonial Insulator Co., 937 Grar Akron, O I” 
Illinois Electric Porcelain (¢ Macon I 


Imperial Porcelain Wks In Trenton, N 
Knox Porcelain Corp Knoxville. Tenr 


Louthan Mfg. Co., East Liverpool, O Ele: 

Porcelain Products, I: Findlay, Ohi 

Square D Cx Detroit, Mict 

Star Porcelain Co 41 Muirhea Ave i N 
“Nu Blac Thermolain Vitrolair La ‘4 


Steward Mfg. Co.. D. M., Chattanooga, Ter 

Thomas & Sons Cc The Ff Lisbon, O 

Universal Clay Products Cc 1540 } First, Sar 
Oo 


POTENTIOMETERS. See Resistors, Radic 


Control 


POTS & LADLES, ne 


General Electric C« } 

Sta-Warm Ele ( "563 ‘ ( nt Rave ‘ 
‘*Triplex 

Trent Ce Harold E Leveringt Ave. & Wilde S 


Philadelphia, Pa 

Weigand Co., Edwin I 7 , 1 is B 3 
Pa “‘Chromalox 

PRE-FINISHED METALS Set I 

Pre-finished 


PRESSES, Plastic oe 





ux Machine Co Dept W i 
thicage I} 
Stokes Machine ( I 4 0 
PrP. © Philadelp! Pa 
Watson-Stillman Cory The, R 








Ses Machine 

| PRODUCTS 

AND 

Metal Spccialties 

| Superior Workman- 

h | = sh > in brass of steel. 
Lisden&Co. nc. | 

| 72-8078 
Provence: st 


obligation. } 





SPecificatio | 
| for. - estimate, Ne | 


@/ 
e 





SCREWS for ever 
econ depend fo 


QUALITY: EFFICIENCY-SERVICE 


SAMUEL J.SHIMERe SONS 


> Se ae ee eee, ee ce ee ee cae Ge ee 





ISG 


Appliance and 


PRESSES, Metal Stampina 


Watsor man Cory The Rose N 
PROCESS EQUIPMENT 
Stoke hine ( } J 90 I 
Pr. 2 - adely Pa 
on eiaseon and Pressure 
Jersey Machine Cory 900 W \ 
N 
Stoke Mact e ¢ I J I 





r. Oo Philadelp! 
PYROMETERS 
DeJur-Amsco Cory D EM Shelte 
REACTORS, Fluorescent. See 


Switches, Fluorescent 


REAMERS, Screw Machine 


Acme Industrial Co 07 N. Lafli ( 

RECEPTACLES, Lamp. See 
Lamp 

RECTIFIERS, Current 

Electron Equipment Corp Pali Spring 

Electror Laboratories In 122 W New 
lianay s, Ind 

Emby Products ¢ Ir 1800 W Pico 
Angeles, Ca 

Fanstee Metallurgical Cory North Chica 

Genera Ele Cx Sectior 4-726-1 Ay 
Merchandise Dept Bridgeport, ( 

International Telephone & Rad M 
P a Ave Ea Newark N 

Ma yr ae ee Ir oo ae Ir ina 

N elfer Windi I ‘ t ) Albe 
rrentor ae 

We nghouse Ele & Mf ‘ Ea P 


REDUCERS, SPEED. See Speed 
REGULATORS, 


Motor 
REGULATORS, Temperature 
see a Contro & Valve Temper 
\ I , e ( a oe M 
Barbe Coleman ¢ Rock I 
’ I St ‘ l 
Dur 
Fenwal Incorporate 0 Ma As 
(Jenera Ele ( Schenecta N y 
Me Corp., 4217 Belr Ave. ¢ 
vi ear s-Honeywe Re ( ‘ 
s | eapolis, Min: 
s Ther it 03 Fore \ 
Ip ¢ 6060 R rd, Detroit, M 
REGULATORS, a 
\ e Broad ¥ 
\cr I «& M ( i ( 
Klect Equipment ¢ Palr Sr 
I F r I RK t 
\ N ¥ 
‘ era } ‘ Ss t j N y 
i-B Ele ( I 3 N. B I 
s I ( ( r \ ‘ 
I ner ¢ \ N 
\\ I } ( s M \ 
RELAYS 
Alle B ( s I Ml 
\ ( ‘ | I N 
\ t ~ ‘ 
i ( \ S 
( \ ( } 
\ I 
( B ¥ 
« I ‘ I 
[ ‘ 
‘ & « ( \ S 
‘ ( \\ ( ( 
) & ) 
I 
) N \i I 
} ~ ( Ni 
I ( ( I i 
{ \I l XN } 
I 
( } ( S \ 
( } NI ‘ 
H-b Ff I 
I ( ~ 
\I ‘ 
\l | ( } 
iL & M ( 1 
+ ( ~ 1 
\\ A Mi ‘ 
i | 
RESISTORS. Power Circuit 
\ ( N Re M 
( Ss I M 
I te R 
‘ i = I 
‘ ~ " ) 
I 
p B 
\ P ( 
) 
& I I 
\ } ( 
( 
0” I ( I ( 
Re ( I I I 
~ 1 ‘ ( | 
“I ‘ 7 ‘ I I) 
Ma 
Square D ¢ eS M 
War Le 3p ( Ss M 
RESISTORS, Radio Contro} 
At xed Re r kh 
Aeroy ( ' Bedford, M 


ELECTRIC 


Speed. See Cc 


Ma 


\ 


Ave 
M 
N 
P 
NN y 
N. ¥ 
aan, 
J 
( 
¥ 
I 
Xf 
( 
\ 
W 
‘ 
ete 


Ohmite Mfg. Cx 4805 Flournoy Chieag I 

Shallere Mr Co ‘ t ( i 

Sprague Specialties C<¢ [ Re tor Di North Adar 
Ma 

Ward Leonard Ele ( 1 Sout! Mt. Vern N.Y 


RHEOSTATS, Electr oplatina 


Allen-Bradley (C« 1309 S. First, Milwaukee, W 
National Elec Controller ¢ 1309 Ravenswood A 
Chicago, Ill 


Udylite Corp., 1651 E. Grand Blvd., Detroit, Mix 


RHEOSTATS, Motor Control 

Allen-Bradley Co., 1309 S. First, Milwaukee, W 
Clarostat Mfg. Co Ine 285 N. Sixth, Brooklyr a 
General Ele Co Schenectady, N. ¥ 

Hardwick, Hindle, In Newark, N. J 


International Resistance (€« 405 N troad, VP 
phia, Pa 

Nationa Ele ‘ troller ¢ 09 Ravenswo \ 
Chica I 


Ohmite Mfg. Co 4805 Flournoy, Chicago, II 
Rex Rheostat Co., Baldwin, L. I., N. ¥ 


War Leonard Elec. Co 4 Sout! Mt Vernor N 
Vitrohm 
Westinghouse Elec. & Mfg. C Fast Pittsburg j 


RINGS, Contact. See Contacts, 
RIVETING MACHINES. Sr« Machines 


tiveting 


RIVETS 


Aluminum Ce of Amer Gulf Bld Pittsbur l’a 
lair Split, Tubular 

Centra Screw (C¢ 3519 Shield Ave Chicage ] 

‘ ig Rivet & Machine Ce 9609 W. Jackson BR 
Bellwood Il 

Harper Co., H. M.. 2609 Fletcher, Chica I 

Milford Rivet & Mech. Co., Milford, Conn. (Tubu 

Progressive Mfg Co Torringtor Conn Split & 
Tubular 

Repu Steel Cory ‘ nd, O Split & Tubu 

RUST AND SCALE es eae Ser 
Compounds, Cleaning & Paint Stripp 

SAWS, anaibie 

evnon-Dakin ¢ 6432 Ca Ave Detroi Mict 


SCREWDRIVING MACHINES. See 
chines, Screwdriving 

SCREW MACHINE PRODUCTS, Fibre. = 
Fibre, Vuleanized 

SCREW age ay rte yt ge stag hho. Metal 


Aluminum ¢ of America, Gulf Bl Pittsburg I 
Hunter Pres ed Steel Co Lansdale “Pa 
Linden & Co Ir 72-80 Baker, Providence, K 
Newton Mf Co., The, Plainyille, Conr 
Peck Sprir ( 12 Grove Ave Plainville, ¢ 
s & Sor Samuel J., Milton, Pa 
~ Ir Stee ( Rox 5 ] 
SCREWS, Hollow & ee Head 
Alle Mr ‘ Hartford 
‘ tra Screw ¢ 19 6S € . Av ( 1 
Parker-Kalon Corp 8 k, New York, N. ¥ 
S Presse st ( Box : Je 
SCREWS, Lock Washer 
American Screw Co.. Fr lence, R. 1 
Brist ( The, Waterbury, Co 
‘ s ‘ 4 Shrie \ ‘ 
‘ t er Products ¢ Cleveand, O 
‘ Screw ¢ New Bedt M 
‘ Ss y Co Nev Britai ‘ 
I Screw Detro M 
I & Sessior Co Cleve ; 2 
Nat il Screw & Mfg. ¢ Clevelar oO 
I’ Kalon Corp., 198 V k Ss New York. N 
1 ket Screw ¢ Pawtuck R. I 
Phe Mfg. Co Cl ago, I 
Kt ¢ Bur & W 1B & N ( } ( 
‘ NN. ¥ 
= Mfg. Co ‘ M Waterbur Ce 
= eproot I 1 N Keele Ave ( ] 
SCREWS, Machine. See Bolt Nu x 
Screws 
SCREWS, Recessed Head 
\ ( Y I 
1 ‘ I Wa u ( 
‘ s { iS elds \ ‘ e 
‘ ‘ Cleveland, O 
‘ Sere ( New Bedfor M 
~ ‘ New trita ( 
s vy Co Det M 
I ck S ‘ Cle oO 
Sore & M Co Clevela o 
j Screw ¢ Kee ‘ wi 
‘ ‘ é The M € ‘ 
| ( XS Va } New Y 
Screw ¢ Paw ke > FJ 
M ‘ ( a I 
KK B & W Lt & N ( 
Chester, N. ¥ 
~ Mr ( M Waterbu ( 
Shakeproof, Ir )1 N. Keeler Ave., ¢ igo, J 
- ng Hardware Mfg. ¢ The Southington, ¢ 
Standard Pressed Steel ¢ Box 594, Jenkintown, J 
Whitt Screw Corp Nashua, N. H 
SCREWS, Self-Tapping 
Ame n Screw Co Providenee R. I 
Central Screw ¢ 3519 Shields Ave ( 
Continental Screw ¢ New Bedford, Ma 


New England Screw Ct Keene, N. H 
Parker-Kalon Corp 198 Varick, New Yorl 


Shakeproof Ir °501 N Keeler Ave Chi 


SCREWS, Set and Cano 
Allen Mfg. Cc Hartford, Contr 
New FBmgland Screw Co kh eene N iH 


AI, MANUFACTURING OCTOBER 1942 







































Efficient use of Critical Materials 


aes 
Copper, Brass, Bronze or Other Base Metal Silver Solder 





Dpeeds PRODUCTION 


@ Contacts made from Overlay or Inlay Gibsiloy 
save critical and precious metals for here Gibsiloy is 
used only on the actual contact area—the balance of 
the contact being relatively inexpensive base metels. 


Solder-flushed type Gibsiloy contacts save valuable 
time in making contact assemblies because they elim- 
inate the extra operation of placing a separate piece of 
solder between contact and the terminal. This saving 
in some instances doubles production. 


Rivets, Screws, welding type and special shape con- 
tacts are also avilable in the various grades of Gibsiloy, 
and are part of Gibsor’s Complete Contact Service. 
Our engineers will gladly consult with you regarding 
the best method for your particular application. 


Fae oe Tr 4 ; Ss ,. wert: 
ETC ITE Gigson Ecectric COMPANY (MMM oi ~ ott = cipal of 
rrrrny : 8349 Frankstown Ave., Pittsburgh (21). Pa. 


AIRCRAFT * To all engineers a 4 § 
working ir the air- xiS eware 
one e craft industry, we have 
CABLES... to offer a complete se- 
lection of electric wires 


LIGHTING AND POWER CABLE = pena a to the Cohtian with C bs ; 
HIGH TENSION IGNITION CABLE atest specifications. ighting with Commando tury, temper anc 


In many cases our prod- teninsiieieae weew fecui 
RADIO POWER AND CIRCUIT CABLE ucts are designed to ee a ee 







Spring man by Hedge Wickwire; Photo by Dwight Granger 


Wissco Springs are out after you. They’re 


t th i ts , 
MULTI-CONDUCTOR INSTRUMENT CABLE eae sueaaineta: aie And here at our blast furnaces, open hearths, 


SHIELDING BRAID AND BONDING CABLE vices or controls, using 
construction most suit- 


Write for our catalog AM-1 able for lightness and lion Soldiers are fighting to turn out millions 
serviceability. = = 


wire and spring factories thousands of Produc- 


more of the tough Wissco springs that will 


BOSTON INSULATED WIRE AND CABLE CO. 


DORCHESTER MASSACHUSETTS 


help to get vou. 





Mr. Manufacturer, if Wissco fighting quality 


CERTIFIED FLEXIBLE COUPLINGS 


WE CARRY 
IN STOCK! 


14," bore and every 
ly” up to 114” bore 
and their combi- 
nations. 


springs can help you in your war production, 


rush your specification and rating to us. We'll 









fight to beat the promise to help you, too. 
Wickwire Spencer Steel Company, 500 Fifth 
Avenue, New York City. 


SEND YOUR SPRING QUESTIONS TO WICKWIRE SPENCER 


WISSCO 
aac eiaseaeelseiccem PINGS AND WIRE FORMS © 






369 LEXINGTON AVE., NEW YORK, N. Y. BY WICKWIRE SPENCER 
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Parker-Kalon Corp., 198 Varick, New York, N. Y 
Republic Steel Corp., Cleveland, O. 

Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, Til 
Standard Pressed Steel Co., Box 594, Jenkintown, Pa 


SCREWS, Thumb 

Central Screw Co., 8519 Shields Ave., Chicago, Ili 

New England Screw Co., Keene, N. H 

Parker-Kalon Corp., 198 Varick, New York, N. Y 

Progressive Mfg. Co., Torrington, Conn 

SCREWS, Wood 

American Screw Co., Providence, R. I. 

Bristol Co., The, Waterbury, Conn. 

Central Screw Co., 8519 Shields Ave., Chicago, II! 

Chandler Products Co., Cleveland, O 

Continental Screw Co., New Bedford, Mass 

Corbin Screw Corp., New Britain, Conn 

International Serew Co., Detroit, Mich. 

Lamson & Sessions Co., Cleveland, O 

National Screw & Mfg. Co., Cleveland, O 

New England Screw Co., Keene, N. H. 

Parker Co., Charles, Meriden, Conn 

Parker-Kalon Corp., 198 Varick, New York, N. Y 

Pawtucket Serew Co., Pawtueket, R. I. 

Pheoll Manufaeturing Company, Chicago, Il. 

er — & Ward Bolt & Nut Co., Port Ches 
ter, N. Y. 


PORTLAND-MONSON 
SLATE CO. 


Quarriers of 
Monson Slate 


for Electrical 
i on Natural 


Quarries: 
Monson, Maine 










THE ORIGINAL || 
A FAVORITE|| 
FOR 40 ae 
e 
MAKES SOLDER 
FLOW QUICK 
AND FAST 


Approved by 
Underwriters’ 
Laboratories 


Manufectured by 


BURNLEY BATTERY & MFG. CO. 


NORTH EAST, PENNSYLVANIA 





THE 


NORLIPP 


COMPANY 


Engineers... . 


a Manufacturers 


Sub-contract facilities 
for die castings and 
metal stampings... . 


556 W. Congress St. Chicago, Ill. 





—— KESTER ) 


FLUXES 
43 Years Old 


WRITE US 
YOUR PROBLEM 


SOLDER 
KESTER COMPANY 
4209 Wrightwood Avenue, Chicago, Illinois 


Eastern Plant: Newark, N. J. 
en, Canadien Plant: Brantford, Ont. sf 








Scovill Manufacturing Co., 65 Mill, Waterbury, Conn 
Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, Ill 
Southington Hardware Mfg. C’o., Southington, Conn 
Whitney Screw Corp., Nashua, N. H 


SEALS, Oil 
American Felt Co., Inc., Glenville, Contr 
Garlock Packing Co Palmyra, N y K lozure 


Gits Bros. Mfg. Co., 1840 S. Kilbourn Ave Chicago 
Ill 

Victor Mfg. & Gasket Co., P. O. Box 1333, 5750 
Roosevelt Rd., Chicago, Ill 


SEATERS, Commutator Brush 
Ideal Commutator Dresser (C< 1008 Park Ave Syca 
more, Ill. 


SHAFTS, Flexible 
Stewart Mfg. Corp., F. W 4311 Ravenswood Ave 
Chicago, Il 


SHEETS, Brass, Bronze, Copper. See Brass, 
gronze and Copper; Phosphor Bronze; 
Copper, Thin-Sheet 

SHEETS, Electrical 
(For Sheet Steel, See Sheets, Steel 

— Ludlum Steel Corp., Oliver Bldg Pittsburgh 
a 

American Rolling Mill Co 920 Curtis, Middletown, 
Ohio 

Carnegie-Illinois Steel Corp Pittsburgh, Pa (United 
States Steel Corp., Subsidiary.) 

Follansbee Steel Corp., Pittsburgh, Pa 

Granite City Steel Co., Granite City Il} 

Newport Rolling Mill Co Div. of Andrews Steel Co 
Newport, Ky 

Republic Steel Corp., Cleveland, Ohio 

Ryerson & Son, Inc., Jos. T., Chicago, II! 

SHEETS, tron Enameling 

American Rolling Mill Co., 920 Curtis, Middletown, O 
Armco.”’ 

Carnegie-Illinois Steel Corp Pittsburg! Pa United 
States Steel Corp. Subsidiary 

Granite City Steel Co., Granite City Til 

Newport Rolling Mill Co., Div. of Andrews Steel Co 
Newport, Ky 

Republic Steel Corp Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, I 


SHEETS, Nickel. See Nickel 
SHEETS, Steel 


Allegheny-Ludlum Steel Cory Oliver Bidg., Pittsburg 


Pa 
American Rolling Mill 920 Curtis, Middletown, O 
Armco 
American Steel & Wire ( Rockefeller Bldg., Cleve 
land, O (United States Steel Corp. Subsidiary 
Carnegie-Illinois Steel Corp Pittsburg! Pa United 


States Steel Corp. Subsidiary 

Follansbee Steel Corp., Pittsburg! Pa 

Granite City Steel Co., Granite City, I 

Newport Rolling Mill Co., Div. of Andrew Steel Co 
Newport, Ky 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicag I 


SHELLS, Screw Socket 


Patton-MacGuyer Co 17 Virginia Ave Pri ence 
R. I 

SHIPPING BAGS 

Ames Bag Co 1991 E. 66tl Cleveland, O 

SILVER 


Sheet, Rod, Tube, Wire, Anodes 
taker & Co Inc., 11 Astor, Newark, N I 





Handy & Harman, 82 Fulton, New York, N. Y 

Fanste Metallurgical Corp North Chi Ii} 

Gener Plate Div. of Metals and Contr Cory j 
Forest, Attleboro, Mas 

Makepeace C€ D E Attleboro en 

M ry & ¢ Ine ie, ae Ir It 

W ( H. A 05 Cl r Ne vark. N. J W 

SLATE 

Portland-Monson Slate Co., Portland, Me 


SLEEVING, Saturated. See Tubing, Vai 
nished 
SLOT INSULATION. See Paper, Insulat 





ing; also Cloth, Insulating 

SLOTTING MACHINES AND TOOLS 

Ideal Commutator Dresser Co 1008 Park Ave Syca 

re. Il 

SOCKETS, Lamp 

Ar! Hart & Hegeman Ele Co Industrial Cont 
Di Hartford, Conn 

General Elec. Co Section Q-922-1 Api e and 
Merchandise Dept Bridgeport, Co 

McG Mfg. Co., Inc Valparaiso, Ind 

SOCR STS, Radio Tube 

an Radio Hardware Co 476 Broadwa New 

York, N. ¥ 

Mille Mfg. Ce Ine Jame 150 Exchange, Malder 
M 

SOCKETS, Swivel 

Reliance Devices Co Inc 163 W. 2 Ne Y 
N. ¥ 

SOCKETS & Switches, lig? <ceggye owt 
I rescent Lamp Auxiliaries; Start Ss 
Sockets Resistor & Control Units, et See a 
Transformers & Condensers 

A ricat Radio Hardware Co., 47¢ Broadway New 
York N Y 

Arr Hart & Hegeman Elec or Industrial Contre 
DD Hartford, Conn Sockets 

Clarostat Mfg. Co., Ine 285 N. Sixth, Brooklyn, N. ¥ 
Resistor Unit 

Doyle, Ir James W 2734 North Pulaski Road, Chi 
ak I 

Gene Ele Co Appliance and Merchandise Dept 
B ine 1 ‘ ' 

General Electrie (« Schenectad) N. ¥ (Sockets 

Internationa Resistance Co 405 N Broad Philadel 
phia, Pa (Resistor Unit 

Westinghouse Elec. & Mfg. Co Kast Pittsburg Pa 
Sockets & Starte Switche 

SOLDER, oon: fluxing 

Genera E Section Q-922-12 Applianee and 
Merchandise Dent Bridgeport, Conn 

Kester Solder Co 4209 Wrig ood Ave cr £ I 

Ruby Chemical Ce 60 MeDowell, Columt oO 


ELECTRIC 


SOLDER, Silver 

Baker & Co., Inc., 113 Astor, Newark, N. J 
General Plate Co., Div. Metals and Controls Corp 
34 Forest, Attleboro, Mass. : 

Handy & Harman, 82 Fulton, New York, N. Y. “si 
Fos.’"’ ‘‘Easy-Flo.’’ 

Makepeace €o., D. E., Attleboro, Mass 

Mallory & Co., Inc P. R., Indianapolis, Ind 

Wilson Co, H A., 105 Chestnut, Newark, N, Jj 
*““Wileo.’ 


SOLDERING COMPOUNDS 
Stick, Paste, Flux, Salts, Fluid 
Burnley Battery & Mfg. Co., North East, Pa 
General Elec. Co Section Q-922-12 Appliance and 
Merchandise Dept., Bridgeport, Conn 
Kester Solder Co., 4209 Wrightwood Ave., Chicago, In 
McGill Mfg. Co., Valparaiso, Ind., ‘‘Star Crescent.” 
Ruby Chemical Co., 60 McDowell, Columbus, O 


SOLDERING IRONS. See Irons, Soldering 
SOLDERING POTS. See Pots and Ladles 
SOLENOIDS 


Acme Wire Co., New Haven, Conn 

Allen-Bradley 1309 S. First, Milwaukee, Wis 

American Automatic Electric Sales Co., 1033 W. Van 
Buren, Chicago, Ill 

Davis & Co Inc Dean W., 547 W. Fulton, Chicago, 
Hil 

General Elec. Co., Schenectady, N. Y 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill 

Jefferson Elec Co Bellwood, Til 

Nothelfer Winding Laboratories, 110 Albemarle Ave 
Trenton, N. J 

Roebling’s Sons So John A., Trenton, N. J 


SPEED REDUCERS 
Bodine Electric Co 2956 W. Ohio, Chicago, Il 


Cullman Wheel Co 1352-E Altgeld, Chicago, Il! 
Electron Equipment Corp., Palm Springs, Cal 

James Mfg. Co Dr. oO 1120 W. Monroe, Chicago, I) 
Janette Mfg. Co 556-558 W Monroe, Chicago, II! 
Lima Elec. Motor Co., The, Lima, O 

SPRINGS 


Accurate Spring Mfg. Co 3817 W. Lake, Chicago, I 

American Spring of Holly, Inc., Holly, Mich 

American Steel & Wire Co., Rockefeller Bidg., Cleve 
land, O. (United States Steel Subsidiary.) 


Barnes (€o., Wallace, Div. of Associated Spring Corp 
Bristol Conn 
Cuyahoga Spring Co., 10322 Berea Rd., Cleveland, Ohio 


Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, IIl 


Hubbard Spring Co., M. D., 575 Central Ave Pon- 
thac Mich 

Hunter Pressed Steel Co Lansdale Pa 

Instrument Specialties Co., Ine., Little Falls, N. J 

Peck Spring Co 12 Grove Ave., Plainville, Conn 

Raymond Mfg. Co Div. of Associated Spring Corp 


Corry, Pa . 
Wickwire Spencer Steel Co., 500 Sth Ave New York 
a F 


SPROCKETS, Roller Chain 


Cullman Wheel C 1352-E Altgeld, Chicag ] 
STAMPINGS, Metal 
Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, I) 
American Brass Waterbury Brass Goods Branel 
Waterbury Conn 
Barnes (¢ Wallace Div. of Associated Sprit Corp 
sristol Cont 
Crowe Name Plate & Mfg. Co., 1752 Waveland Ave 
Chicag Ii! 
Cuyahoga Sprir Co., 10322 Berea Rd., Cleveland, Ohi 
Dante Ele Mfg Co Bantam, Conn 
Gibson ¢ Wn D Div. of Associated Spring Corp 
1800 Clybourn Ave Chicago, 
Hubbard Spring Ce M D 575 Ceneral Ave lor 
tia Mic! 
Hunter Pressed Steel Co., Lansdale, Pa 
Krueger & Hudepot Third & Vine, Cincinna 0 
Lew Metal Prod Mfg. Co., 66 Broadway, Brooklyn 
ee 
Linden & ¢ Inc 72-80 Baker, Providence, R. I 
Norlipp Co., The 6 W. Congress, Chicago, I 
Patton-MacGuyer Ce 17 Virginia Ave., Providence 
RK ] 
Raymond Mfg. Cc Div. of Associated Spring Cory 
Corr Pa 
Repul Stee Corp Cleveland, Ohio 
Revere Copper & Bras In 230 Park Ave New York 
N Y 
Shakeproof, Inc 2501 N. Keeler Ave Chicas ] 
Sherman Mfg. ¢ H. B., Battle Creek, Mict 
Stewart Stamping ¢ 621 E. 216, New York, N. Y 
STAMPINGS, Small, Non-Metallic 
I mica Insulation Co 4638 Spring Grove Ave ‘ 
cinnati, O 
General Electric Co., Plasties Dept., Section E-6, 1 
Plastics Ave Pittsfield, Mas 
Insulatior Manufacturer Corp 565 W Wasl 
Blvd., Chicago, TI 
Mica Insulator Co Dept. 21 196 Varick, Ne York 
N Y 
Richardson ¢ Melrose Park (Chicago I 
Synthane Cory Oak Ia 
Taylor Fibre Ce Norristown, Pa 
STARTERS, Motor. See Controllers, Mo | 
tor i 
STEEL BARS & SHAPES 
Carnegie-Thli Stee Corp Pittsburgt P United 
State Steel Corp. Subsidiary 
Follansbee Steel Corp Pittsburg J’a 
Newport) Rollir Mill Co.. Div. of Andrews Steel ¢ | 
Newport Ky 
tepubl Ste Corp., Cleveland, O | 
Rye n & Sor Tr J T Chica I 
STEEL SHAFTING, Screw Stock 
Carnegie-Ilinoi Stee Corp Pitt }’ I ed 
State Stee Cory Subsidiary 
Repub Stee Cory Cleveland oO 
Ryerson & Sor Ir I = Chicago, I ; 


STEEL SHEETS. See Sheets, Steel 
STEEL SHEETS, Enameling. See Sheets 


Iron Enameling 
STEEL, Stainless | 
Allegheny-Ludlum Steel Corp., Oliver Bldg., Pittsburg! 

Pa 

i 

' 

j 
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determined glance 
a needle laovemaat of nent he 


Visual or Dial Indicator Type “ of 
Gages enable you to inspect 
several dimensions simulta- 
neously and to determine the 
relationship of dimensions with 
each other. Here concentricity 
of the outside diameter is 
checked with the inside diame- 
ter, The lower indicalor checks 
the squereness of the end with 
the oxis of the inside diameter 
and the latter is checked for its 
own accuracy of diameter, 
roundness and taper. Try todo 
this with a “fixed” gage. 






FEDERAL PRODUCTS CORP. 





PRECISION MEASURING INSTRUMENTS 


Chicago «+ Cleveland «+ Detroit + Hertiord + Los Angeles + Milwovkee + Montreal » Muncie 
New York + Philodelphio + Pitmburgh - Rochester - San Francisco + St. Lowis + Toledo + Toronto + Windéor 


ee a “ 








FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 


Safety Terminals, Insulated Rectifier and Thyrotron Connectors, High Voltage 
Tube Sockets, Iron Core RF Chokes, Quartz Q Polystyrene Insulation, High 
Frequency Variable Condensers, Meter Type Dials, Cast Aluminum Chassis, etc. 
Catalogue Upon Request 






















RUBIA RA, 
150 EXCHANGE ST. 


MFG.CO. Inc. 
eNO) Bee 





Wheat Non-spillable recharge- 
able Batteries in vest pocket 
and larger sizes. 


Stocked in several standard 
models; also designed and 
manufactured to customers’ 
specifications. The battery 
illustrated is a vest pocket 
model actually worn on the 
person and was designed to 
answer a particular need. 


KOEHLER MFG. COMPANY 


MARLBORO, MASSACHUSETTS 





KFIGHTH ANNUAL PRODUCT DESIGN NUMBER 





Here’s an Amazing 


Short Cut... 





Flectro-COPYIST 


Makes up to 25 Tracings an Hour! 
“COPIES ANYTHING” 


Don’t let your designing, planning or drafting de- 
partments bog down with copying difficulties! Hunter 
Electro-Copyist makes exact photo-copies of anything 
printed, drawn, typed or photographed ... im a 
matter of minutes! 


















Think of the vital time Electro-Copyist can save in 
production when a new intricate drawing must go to 
the shop, when worn-out tracings must be remade. . . 
when a working detail has to be changed ... when quick 
copies of loaned prints are needed . . . when all-important 
duplicate tracings or Van Dykes for government contracts 
are required FAST! 

And Electro-Copyist is absolutely error-proof .. . 
it can’t make mistakes in reproducing vital specifica- 
tions, plans, charts, blueprints, priority extensions or 
pencil drawings! It will reproduce perfectly on paper, 
linen, or vellum with equal ease. Yet this remarkable 
machine is so simple an office boy can operate it . . . 
no lenses ... no focussing ... no darkrooms necessary! 
There’s a Hunter Electro-Copyist made for your 
requirements—from portable machines for field 
work to specially designed units for airplane 
drawings reproducing up to 4’ x 10’. 


















Hunter Electro-Copyist, Inc. 
430 South Warren St. 
SYRACUSE, NEW YORK 
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American Rolling Mill Co., 920 Curt Middle 
0 Armco 

American Steel & Wire Co Rockefeller Bldg Cleve 
land, O (United States Steel Corp. Subsidiary 

Carnegie-Illinois Steel Corp Pittsburgh, Pa I 
States Steel Corp. Subsidiary 


Carpenter Stee 
ing, Pa 
Cold Metal 


1 Co The, River Rd. & Exter Re 


Products Co., Youngstown, Ol 





Republic Steel Corp Cleveland, O 

Reyerson & Son, In Jos. T ( ig Ill 

STEEL, Strip 

Allegheny-Ludlum Stee Corp., Oliver Bldg P 
burgh, Pa 

American tolling Mill Co., 920 Curt M 
Oo Armco 

American Steel & Wire Co Rockefeller Bldg Cle 
land, O (United States Steel Corp. Subsidiary 

Barnes Co., wiated Spring ¢ I 


Wallace, Div. of Ass I 
Bristol, Conr Cold Rolle : 
Carnegie-Illinois Steel Corp 


States Steel Corp. 





a g 
Pittsburg! Pa Ur 
Subsidiary) 


Carpenter Steel Co., The, River Rd. & Exter, Re 
ing, Pa 

Cold Metal Products Co., Youngstown, O ( i Rol 

Granite City Steel Co., Granite Cit Li} 

Republic Steel Corp., Cleveland, O 

Roebling’s Sons Co., John A Trentor N. J 

Ryerson & Son, Inc Jos. T., Chicag ] 

Thomas Steel Co Warren, O Electro Zir ( 
Nickel, Brass & Solder Coated Bright } 
Uncoated Thomastrip 

STRAIN RELIEFS, Cord 

American Radio Hardware Co 176 Broadw New 


York, N. Y 
Belden Mfg. Co., 
General Ele Co., Section Q-922 

chandise Dept., Bridgeport, ¢ 
Walker Co., George, 118 Amsterdam Ave Passai N. J 


STRIPPERS, Wire 


1633 W. Van Buren, Chicago, I 





Ideal Commutator Dresser C 8 Park A Ss 
more, Ill 

Pyramid Products Co., 2224 S. State Chica I 
Colonial E Z 

Wire Stripper Co., 1729 Eastham Ave E. Cleveland, O 

STROBOSCOPES 

General Ele Co Schenectady, N. ¥ 


SWITCHES, ae & Fan 
Arrow-Hart & Hegeman Elec. Co., Industrial ( 


i pera iL 


MERCURY SWITCHES 





Automatic 


TIMERS 


for every application 


KWIXSET Timers 
are rugged, simple, 
accurate, convenient. 
Write for details and 
prices. 


The H. C. Thompson 
Clock Co. 


Bristol, Conn. 





SIGNAL KWIXSET 


a N-W-L CUSTOM MADE 
HS Ua hae) 


20 years of special coil and 
transformer manufacturing for 
industry, laboratory, research 
and instrument makers. 


Single units or in quantities 
Units 1 watt to 30 KVA 
Prompt shipments 
Engineering service 


Write for 
bulletins 


NOTHELFER 

















WINDING LABS. 


ue A 





renerail fle ( se m Q-922-12 \ ia 
Merchand Dey Bridgeport Cor 
McG Mf Co Ir Valparais Ir L 
SWITCHES, Heater 
\ Hart & Hegema Ele ( I rial ¢ 
, Jiartford { I 
; Ele ( Se I Q-9 \ : ar 
M e Dept B port, ¢ 
I M ( iH H f ( 
SWITCHES, Level and Float 
\ B € ‘ . ] NI € \\ 
\ t \ Hi } ( I ‘ 
‘ 
( I ( s eee 
\I ( I \ ( l 
s D <« »R M \\ 
WW I I ( s t Nit \ N \ 
\ I & Mf ( I | J 
SWITCHES, Limit 
\ Elec. ¢ Dept. I I Road, Clevelar 
a) 
\ I ( I WW I s I 
Mf 
\ Bradle ( co I \I \ 
\ ( ( 7 ¥F N Y N Y 
rHI-« 
\ Radio H ware ¢ I N 
y N y 
\ I & Heg F ( I 71 ‘ 
D Hartf ( r 
B Coleman (¢ Rockfor I 
( I ‘ Schenecta N.Y 
{ ( 4 Be Ave ( go, | 
M s ( Freeport I 
Mu-S Cor ) Pe Cant Ma 
Ss D ¢ 40 KR a Milwaukee, W 
Leonard Elec. ¢ 4 South, Mt. Vernon, N. Y 
Westinghouse Elec. & Mfg. Co East Pittsburg! Pa 
SWITCHES, Mercury 
ural Inc 1010 N. Ma Elkhart, Ind 
Genera Elec. Co Nela Specialt D Lamp Dept 
) Eight Hoboken, N. J Kon-Nec-1 
Hart Mfg. C 230 Hamilton, Hartford, ¢ 
Jeffersor Ele ( Bellwood ] Met 
I fuse Inc 17 Ravenswood Ave Chicago, I 
M Cory 1217 Belmont Ave., Chicag I 
M eal s-Honeywell Regulator Co 2810 Fourth Ave 
Ss Minneapolis Minn 
, Switch ¢ 36 Pleasant, Watertown, Ma 
wart renee Radio and Instrument 
n Radio Hardware Co 476 Broadwa New 
ioc, WN. Y 
( t Mfg. Co Ine 985 N. Sixth. Brooklyn, N. Y¥ 
(,Ua i I Mfg. Co 1627 W Walnut, ¢ cago, J 
Mallory & C« Inc P. R Indianapolis, Ind 
0 e Mf Co 1205 F irnoy, Chicago, I 
ary § 


Shaller Mfg: Co ( ingsdale, Pa Rotar 


SWITCHES, Remote Control 





I Buttor Toggle Lever or Treadle 
\ B ( 09 Ss ‘iret, Milwaukee, W 
Allied ¢ r ( I 7 Fulton, New York, N. Y 
Hi-¢ 
\ Au i k Sales ¢ W \ 
Bure Chicago, ] 
\ Hart & Hegema I ( I Cor 
D Hartford, Cont 
( & (¢ ( P We s v \ ‘ 
I 
) Ir St 1 ( , 
General El Co Schenecta , 
iH Mfg ( 230 Har tor Hartfor ‘ 
Mer Corp., The, 4217 Belmont Ave., ¢ ] 
Micr Sw h Cory Freeport I 
Mu-Swit Cort 100 Pequ Car M 
S ' D ¢ 1040 R ird Mi iukee W 
\W Leonard Ele ( 4 South, Mt. Verr a 
\\ e Elec. & Mfg. ¢ East Pittsburgh, P 
SWIT CHES, Sees, Heavy Duty 
i ! R 1 Small Motor Control 
\ I tr ( Det I 166 I nR ‘ 
ar 
Allie Control ¢ I I N York N \ 
\ v-Hart & Hegema } ‘ I ‘ 
D Hartfor ( 
( 1 Shawr ( I Ne M 
(rener I ( Se ! 4)-9 \ 
Mer 4 e D I é ( 
Mer i ¢ I I Belmor \ ( I 
Mf Sw h ¢ ] por I 
M I Hone € R r 4 s } \ 
S., Minneay M 
Mu-Switch Cory ) Pequit, ¢ M 
S re D ( 1040 R r M \\ 
SWITCHES, Thermostatic 
Fe I ate ) Ma \ M 
SWITCHES, Time. See ‘1 g D 
SWITCHES, Vacuum 
(ener } tr ( Schene N \ 
Mer Cor i 7 Belmor Ave ‘ I 
TACHOMETERS 
RB e Jame G \ 
I) M ‘ ff M 
\\ rr ! 
I I ( I \ ‘ 
l I H ( 
} t tr ( S I 
N 


TAGS, Terminal, Wire & 


Bar & T ( D 


TANTALUM 


Cable 


TAPE, Braided 

\ \\ & {a ‘ > \ 

TAPES, Cotton, Linen, Silk 
nera Ele ‘ Seectior Q \ 
Merchandise Dey Bridgeport, ¢ 

I ation Manufacturers Cory 65 Ww. W 
Bly Chicago, I 

Mica I r Co Der 2 New York 
N y 

\ house Elec. & Mfg. I ebur I 


ELEC 


TRICAL MANUFA( 





TAPE, Adhesive, Fibre & Paper 

Insulation Manufacturers Corp., 565 W. Washingto ¢ 
B ! cl 1a I 

Paper Manufacturers C Philadelphia, Pa 

TAPE, Extruded Plastics. See Plast 
Iextruded 


TAPE, Glass (Fiber 














ia) ‘ I | i ‘ ry 0 
TAPE, Mica 
Ger Elec. Co., Section M \ \ e and Me 
Dept B é Cor 
Ma f r ( ) W \W 
B ( ] 
M I tor ¢ Dept Var N York 
Ns. 
TAPE, Rubber and Friction 
General Elec. ¢ Section M \ Apt nee Mer 
lise Dept., Bridgeport, Cont 
I Manufact ( w. W 2 
I ( I 
Mica 1 r ¢ Dey Varick, N York 
N. ¥ 
\ | & Mf ( I t Pittsburgl Pa 
TAPE, Varnishes Fabric | 
Acme Wire New Haven, Cont | 
B & ¢ \W i6 | I \ N Y t — = 
r 
I irette Cory f America Cliffwood N J 
General Ele ( Section M-112A Appliance and Mer 
handl Dey Brid port Con . 
Insulatior Manufacturer Corp 65 W Washingtor 
Blvd Chicago, I 
Irvir Varni & ft en Irvingt N.2 
Mica Insu r ( De 16 Varick New York 
N.. 3 Empire 
N J Wood Finishing ¢ Woodbridge N. J 
Westinghouse Ele & Mfg ( Kast Pittsburgt l’a 
TERMINAL BLOCKS. See Block 
inal 
TERMINALS, Plain and Locking 
Belden Mf ( 16 W Van Burer Chicago, 1 
St proof, Ir )1 N. Keeler Ave Chicage I 
rt ( Bremer & Co., 1638 W. Hubbard, Chicago, | 
Waterbury Button C I The, Waterbury ( 
TERMINALS & CONNECTORS 
\ircraft-Marine Product Ir 286 North Broad, Eliza 
hetl N J 
American Brass Co Waterbury Bra Goods Branch 
Waterbury Conr 
Ana a Wire & Cable ¢ Broad 5 Ne York 
a 
Belce Mf ( 1 > WwW Va Burer Chicag 1 
Dante Ele Mfg. ¢ fantam, Contr 
General Ele ( Appliance & Merchandise Dept 
Bridgeport, Contr 
(;uardian Ele Mfg. ¢ 1627 W. Walnut, Chicago, I 
I Copper Tube & Product Inc Station M 
Cincinnati Mariemor oO 
Jone Howard B 00 Wabansia Ave Chicag J 
re al and Terminal Plates.) 
KX er & Hudepohl, Third & Vi { nnati. O 
I fuse I 7 Rave od Av Cr I 
For Fuse 
Mille Mfg. ¢ I Jame 150 Exchange, M er 
Ma 
Patt MacGuyer ¢ 7 Virginia Av I e 
R J 
Rajah ¢ B r ald, N J | 
she i Mf ( H. R Battle Creek, Mict | 
Fhompson-Bremer & Ce 1638 W Hubbard, ¢ g 
l 
Waterbury Button Ce In The, Waterbury, Cor 


TESTERS, Coil. See also Instruments 

Electro Products Co 61 E. 216, New York, N. Y 

Shaller Mfg. ¢ Collingsdale, Pa 

Weston Elecl. Instrument Corp., 582 Frelinghuysen A 
Newark N J 

THERMOSTATIC METAL. See Met 
Thermostatic 

THERMOSTATS 


Allen-Bradley Co 13209 S First M kee VW 


\rrow-Hart & Hegeman |! ( Ind 1 ¢ | 
DD Hartford, ¢ ' 
Barber-Colman (¢ Rockford, I | 
Dunt Ir Struther 1321 Cherry r idelp 
D 
(reneral | ric ¢ Schenectady N ¥ i 
Hart Mf ( 0 Ha tor Ha rd, (¢ j 
H.-B. 1 ( Ir 3 N. Broad, Philade | ' 
M ( 12 Belmont Av Chicago, I I 
err s Vasaflame 
M Sw Cor Free ‘2 
M I Hloneywe he r < R10 } I \ 
S. Minneapoli Mint 
Mu-S h ¢ 100 J Ca r Ma 
Spe rher at ¢ l For Attle M 
x x 
Westir e Ele & Mf eS } t Pittst I 
TIMING re 
\lle B ti 09 S First Milwaukee W 
\ ( ‘A r ( I trical D I 
X 1 
| ‘ ( Rockfor Ill 
( ( I rR. W ( erbrook, 
) I ~ ] L Che ] ade 4 
s ( M € I M lex 
( I ( I) B-201 S ta s ¥ 
‘ | M ( W. Wa ‘ g 
{ Mi ( Ir Ind 
{ M ( iH Ha ye 
Hi Mf ‘ I I € ille Conr 
I I r 4 I I Newar \ 
I ‘ Ca r € M 
« I eld Mf Co In Pr € I 
I I M. Hl ) Bar me Ha r ( 
~ ID ¢ 1 I ! Milwaukee, W 
‘ ‘ tl ( Bristol ( 
Va r Aut I r Co ) Lex \ 
York a 
\ Leor I Co is M Ver nN. ¥ 
\ g a | & Mf ( Ea I I a 
TOOLS, “Mand 
& S M ) We t \ ( 
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WAR PRODUCTS 
Pee AUTOMATIC RIVETING 
WITH TUBULAR & SPLIT RIVETS 


[* your problem is fastening metal to 

metal, fabric to fabric, wood to wood, 
or any combination, you can do the job 
better, quicker, and at lower cost with 
Chicago Single or Multiple Rivet Setters. 
SEND SAMPLE ASSEMBLY OR BLUE PRINT 


Chicago manufacturers complete line of industrial automatic 
Single and Multiple Rivet Setters for tubular and split rivets, 
Also aircraft riveters for setting solid aircraft rivets. 


RIVET & MACHINE CO. 


9609 WEST JACKSON BOULEVARD 
BELLWOOD, ILLINOIS 


between 1 
with 3 


Also D.( generator 


Changers, rotary conve 


Kato Engineering Co. 
62 Elim Street, Mankato 
Minnesota, U.S.A 


RUBYFLUID—For 
BETTER SOLDERING 


Rubyfluid’s many advantages make it ideal 

for electrical work. It produces strong 

neat unions with a minimum amount of 

material. It is fast acting and easy to use. 
It gives off no dangerous or objectionable 
fumes. Available in paste or liquid. 


See your jobber or order direct from 


RUBY CHEMICAL CO. 


60 McDowell St. Columbus, Ohio 


EIGHTH ANNUAL PRODUCT DESIGN NUMBER 


HEATING ELEMENT 
by the yard... 


CLAROSTAT 


solved a 


* Flexible, compact, indestructible: an element that 
could be jammed into tight places, snugly fitting around 
parts to be heated, for maximum efficiency: any length 


in inches or feet... 


An outstanding manufacturer of precision navigational 
instruments submitted that problem to Clarostat. And 
Clarostat engineers as usual soon had the solution in still 


another adaptation of their well-known Glasohms. 


Produced in any length, Glasohms are the ideal low- 
wattage heating element or resistor. Fibre-glass core 
and braided cover for resistance-wire winding. Flexible. 
1 to 4 watts per inch, depending upon application. Oper- 


ating temperatures up to 750° F. Any type terminals. 


Interested? Write for data. Let us quote on your 
requirements. Also on your resistance and control needs, 


whether standard or special. 


CLA iste) a Ly } v CO ae oe CTP 


285-287 NORTH SIXTH STREET 
BROOKLYN, NEW YVORKE, U.S.A. 


© OFFICES IN PRINCIPAL CITIES & 








ene 


UNDERWRITERS APPROVED MODEL 100 









Include Dialco assemblies in your 
new product design. Dialco assem- 
blies are preferred by manufacturers 
of modern electrical devices. 


MANUFACTURERS, WRITE 
FOR SAMPLES AND COM- 
PLETE 8 PAGE CATALOG 


DIAL LIGHT CO. 


OF AMERICA, INC. 
90 WEST ST., NEW YORK, N. Y. 


Lx Ny 


SQUARE + ROUND 
RECTANGULAR 


Write for Samples and Prices 


PARAMOUNT PAPER TUBE CO. 
801 GLASGOW AVE., FORT WAYNE, IND. 


B 4 VARNISH CAMBRIC TUBING, 
= BE SATURATED SLEEVING, ETC. 


B-H quality insulation 
products include 
Flame-Proof Vamish 
Cambric Tubing, Mag- 
neto (Impregnated) 
Tubing, Radio (Spa- 
hetti) Tubing, Inside 
oated Saturated 
Sleeving and Fiberglas 
Tubing. 
BENTLEY-HARRIS 


MFG. COMPANY 
1000 Bentley St. 
CONSHOHOCKEN, PA 





ROUND, SQUARE and 
RECTANGULAR 
Spirally Wrapped of 
Dielectric Paper, Fish 
Paper, Acetate or Com 
bination. Also Coil 


Forms, Bobbins, Spools 


Write for Prices and Eas 


PRECISION PAPER TUBE CoO. 


2035 W. CHARLESTON ST CHICAGO, ILL. 


70° F.—2400° F. 
Strip , Vane, Cartridge, Tubular 
immersion, Ring, & Air Heaters 


Furnace or Folded & Formed 
Elements for Higher Temperatures 


CATALOG SENT ON REQUEST 


HAROLD E. TRENT CO. 


Wilde & Leverington Ave. 
Manayunk Station, Philadelphia, Pe. 
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Stanley Tools, Div Stanley Works New Britain 
Conn 


TOOLS, Power 
Stanley Elec. Tools, Div. of the Stanley Works, New 
Britain, Conn 


TOOLS AND JIGS 


Acme Industrial Co., 207 N. Laflin, Chicago, Tl 
Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y 


TRANSFORMERS 

For built-in applications to electrically operated ma 
chines, appliances and equipment 

Acme Elec. & Mfg. Co., 35 Water, Cuba, N. Y 

Dano Elec. Co., 93 Main, Winsted, Conn. 

Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago, 
Tl 

Doyle, Inc James W., 2734 North Pulaski Road, Chi 
cago, Ill 

Ferranti Electric, Inc., 30 Rockefeller Plaza, New 
York, N. Y 

General Elec. Co., Fort Wayne, Ind. 

Jefferson Elec. Co., Bellwood, III. 

Newark Transformer Co., 17 Frelinghuysen Ave., Newark, 
N. J 

Nothelfer Winding Laboratories, 110 Albemarle Ave., 
Trenton, N. J 

Sola Electric Co., 2525 Clybourn Ave., Chicago, III 

Standard Transformer Corp., 1500 N. Halsted, Chicago, 
Ill 

United Transformer Corp., 150 Varick. New York, N. Y¥ 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


TRANSMISSIONS, Variable Speed 
Ideal Commutator Dresser Co 1008 Park Ave Syca- 
more, Ill 


TUBES, Ballast 

Amperite Co., 561 Broadway, New York, N. Y 

TUBES, CERAMIC. See Cores, Resistor & 
Resistance Coil. 

TUBES, Paper 


Paramount Paper Tube Co., 801 Glasgow Ave Fort 
Wayne, Ind (Square, Rectangular, Round.) 

Precision Paper Tube Co., 2035 W. Charleston, Chicago 
Ii} (Square, Rectangular, Round.) 


TUBING, Brass & Copper 

American Brass Co Waterbury, Conn 

Dante Elec. Mfg. Co., Bantam, Conn 

Ilseo Copper Tube & Products, Inc Station M 
Cincinnati (Mariemont) oO 

Revere Copper & Brass, Inc., 230 Park Ave., New York 
N. Y 

TUBING, Extruded Plastic. See Plastics, 
Extruded. 


TUBING, Glass 


Corning Glass Works, Corning, N. Y 
TUBING, Laminated Phenolic 


Formica Insulation Co 4638 Spring Grove Ave., Cin 
cinnati oO 

General Electric Co Plastics Dept., Section E-6, 1 
Plastics Ave Pittsfield, Mass **Textolite 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd Chicago, Il 

Mica Insulator Co., Dept. 21, 196 Varick, New York 
n,n 

National Vulcanized Fibre Co 
Phenolite 

Precision Paper Tube Co., 2035 W. Charleston, Chi 


Wilmington Del 








cago Ill 

Richardson Co., Melrose Park (Chicago), Tl Insurok 

Suprenant Elec] Insulation Co 80 Purchase Boston 
Mass 

Synthane Corp Oaks, Pa 

Taylor Fibre Co Norristown, Pa 

Westinghouse Elec. & Mfg. Co East Pittsburgt Pa 

Wilmi on Fibre Specialty Co Wilmington Del 
Ohmoid 

TUBING Metal Shielded Wire 

Precision Tube Co 3824 Terrace, Philadelphia, Pa 

TUBING, Nickel Alloy 

Carpenter Steel C The, Reading, Pa 

Driver-Harris Co Harrisor N. J 

International Nickel Co Inc., 67 Wall New York 
nm. F Monel 

General Plate Co Dir ~ Metals & Control Corp 
34 Forest Attlebor« Ma 

Revere Copper & Brass Ir 230 Park Ave New 
rox, N. 7 

Spencer Thermostat Co 107 Forest Attleboro, Ma 


TUBING, Phosphor Bronze 


American Brass Co Waterbury Conn 


Phosphor Bronze Smelting Co., 2212 Washington Ave 
Philadelphia Pa 

Revere Copper & Brass Inc 230 Park Ave New 
Tok, N. ¥ 


TUBING & SLEEVING, Saturated, Var- 
nished Cambric Glass-Fibre, Impreg- 
nated, Spaghetti, etc. 

Bentley-Harris Mfg Co 1000 Bentley Conshohocker 


Brand & Co Wm 276 Fourth Ave New York, N. Y 


Endurette Corp. of America, Cliffwood, N. J 

General Elec. Co Section M-622-12 Appliance and 
Merchandise Dept Bridgeport, Conn 

Insulatior Manufacturers Corp 565 W Washington 
Blvd Chicago, Ill 

Irvington Varnish & Insulator Co., Dept. 5f Irvington 


Mica Insulator Co Dept. 21, 196 Varick, New York 
N ¥ Empire 
Owens-Corning Fiberglas Corp., Toledo, O 
TUBING, Vulcanized Fibre 
General Elec Co Section Q-922-12 Appliance and 
Merchandise Dept Bridgeport, Conn 
Insulatior Manufacturers Corp., 565 W Washington 
Blvd Chicago, Ill 
Nationa Vulranized Fibre Co Wilmington Del 
Peerless Vul-Cot 
Taylor Fibre C«¢ Norristowr Pa 
Wilmingtor Fibre Specialty Co., Wilmingtor Del 
Fyberoid Ohmoid.’ 
TUNGSTEN 
Wire Kods, Sheets, Special Shapes See also Con 
ta ts Metallic 
Callite Tungsten Corp 547 39th Union City N J 
Kulgrid.’ 


ELECTRIC 


Cleveland Tungsten, Inc., 10200 Meech Ave., Cleveland ‘ 


Ohio 

Fansteel Metallurgical Corp., North Chicago, Il 
General Tungsten Mfg. Co., 502 23rd, Union City, N. J 
Mallory & Co Inc., P. R., Indianapolis, Ind 
Metroloy Co., Inc., 57 E. Alpine, Newark, N. J 
Wilson Co., H. A., 105 Chestnut, Newark, N. J 


UNITS & ELEMENTS, Resistance Heating 

General Electric Co., Schenectady, N. Y. 

Rockbestos Products Corp., 780 Nicoll, New Haven, Conn 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 

Wiegand Co., Edwin L., 7530 Thomas Blvd., Pitts- 
burgh, Pa “‘Chromalox.’’ 


VARNISH, Insulating 

Endurette Corp. of America, Cliffwood, N. J 

General Elec. Co., Section M-623-13. Applianee and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W Washington 
Blvd., Chicago, Ill. ‘‘Pedigree’’ 

Irvington Varnish & Insulator Co., Dept. 56, Irvington 
N. J. 

Maas & Waldstein Co., 438 Riverside Ave., Newark 
N. ¥ 

Mica Insulator Co., Dept 21, 196 Varick, New York 
N. Y “*Linolac.’’ 

Owens-Corning Fiberglas Corp., Toledo, O 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


VOLTMETERS. See Instruments. 
WASHERS, Feit 


America Felt Co., Inc., Glenville, Conn 
Western Felt Works, 4027 Odgen Ave., Chicago, II 


WASHERS, Lock and Spring 

Barnes Co., Wallace, Div. of Associated Spring Corp 

Garrett Co., George K., D & Tioga, Philadelphia 
Pa 

Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Ill. 

Gibson Electric Co., 8349 Frankstown Ave., Pittsburgh 
Pa 

Hubbard Spring Co., M. D., 575 Central Ave., Pontiac, 
Mich 

National Lock Washer Co., The, Newark, N. J 
Raymond Mfg. Co., Div. of Associated Spring Corp 
Corry, Pa 

Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, Ill 

Thompson-Bremer & Co., 1638 W. Hubbard, Chicago 
Ill 


WASHERS, Plain, Metallic 

Barnes Co., Wallace, Div. of Associated Spring Corp 
sristol, Conn 

Garrett Co., Geo K., D & Tioga, Philadelphia 
Pa 

Gibson Co., Wm. D., Div. of Associated Spring Corp 
1800 Clybourn Ave., Chicago, Tl. 

Gibson Electric Co., 8349 Frankstown Ave., Pittsburgh 
Pa 

Harper Co., H. M.. 2609 Fletcher, Chicago, Ill! 

Hubbard Spring Co., M. D., 575 Central Ave., Pontiac 
Mich 

Raymond Mfg. Co Div. of Associated Spring Corp 
Corry Pa ; 

Waterbury Button Co., The, Waterbury, Conn 


WASHERS, Non-Metallic. See Fibre Vul- 
ecanized; Plastics; Ceramics 


WAX AND COMPOUNDS 
Sealing and Filling; Impregnating; Saturating and 
Finishing; Chatterton’s Compound; Sealing Cement 

General Elec Co Section Q-922-12 Appliance and 
Merchandise Dept Bridgeport, Conn 

Irvington Varnish & Insulator Co., Dept. 56, Irvington 
N. J 

Mica Insulator Co., Dept. 21, 196 Varick, New York 
NM. = 


WHEELS, Blower and Fan 


tarber-Colman Co., Rockford, Ill 
Janette Mfg. Co 556-558 W. Monroe, Chicago, I 
Torrington Mfg. Co Torrington, Conn Airistocrat 
WHITEPRINTING MACHINES. See Ma i 
chines, Printmaking. 
WINDING MACHINES, Coil | 
Electro Units Supply Co., 4203 W. Fullerton Ave., Chi 
cago, Ill 
Globe Tool & Eng. Co The, Dayton, O | 
Ideal Commutator Dresser Co., 1008 Park Ave Syca i 
more, Ill 
Universal Winding Co P. O. Box 1605, Providence 
R. I Leesona Duo- Matic."’ 
WIRE & CABLE, Asbestos Insulated 
American Steel & Wire Co., Rockefeller Bldg Cleve 
land, O United States Steel Corp. Subsidiary 
Anaconda Wire & Cable Co., 25 Broadway, New York 
N Y 
Belden Mfg. Co 4633 W. Van Buren, Chicago, Ill 


Boston Insulated Wire & Cable Co., Dorchester, Mass 
Driver-Harris Co Harrison, N. J 

General Elec. Co., Section Y-721-12. Appliance and Mer 
chandise Dept Bridgeport, Conn ‘‘Deltabeston 
Rockbestos Products Corp., 780 Nicoll, New Haven, Conr 
Roebling’s Sons Co., John A Trenton, N. J 


WIRE, Bare 


Aluminum Co. of America, Gulf Bldg., Pittsburgh, Pa 
American Steel & Wire Co., Rockefeller Bdg Cleve 
land O (United States Steel Corp. Subsidiary.) 
Anaconda Wire & Cable Co., 25 Broadway, New York 

N Y 

Ansonia Elecl. Co Ansonia, Conn 

gelden Mfg. Co 4633 W. Van Buren, Chicago, Ill 

Electric Auto-Lite Co., The, Wire Div Port Huron 
Mich 

General Elec. Co., ‘Section Y-721-12 Appliance and 
Merchandise Dept Bridgeport, Conn 

Phosphor Bronze Smelting Co 2912 Washington Ave 


Philadelphia, Pa (Phosphor Bronze.) 
Rea Magnet Wire Co., Ine Fort Wayne, Ind 


Roebling’s Sons Co., John A., Trenton, N. J 

WIRE, Copper Clad 

Callite Tungsten Corp 547-39th, Union City, N. J 

General Plate Co Div. of Metals & Control Corp 
{4 «Forest Attleboro, Mass 

Makepeace (« DD KE Attleboro, Mass 
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For prompt guidance in 





selecting your best sources 





OPPER as a No. | strategic metal is of special concern to our 
Government whose agencies are encouraging every effort to 
replace it with silver and silver alloys wherever possible and 
| MAT it is possible in a surprising number of applications which before 
ii i | Hl I ‘ the emergency were regarded as copper’s exclusive field. 3 
| | We are specialists in the working of silver and have unexcelled 
' facilities for converting it to new uses. Although the metal is itself 
i i restricted somewhat, it is fully available for Priority work. We 
@ uit a | ' | "ree that you give careful thought to its use to replace more critical 
i i i Hi Hi \materials. We not only supply silver and its alloys in sheet, wire 
(3 i ind tubing, but can fabricate it to your specifications. With our 
Mi il tH | sdociated Companies, we have the largest precious metal laboratories 
i i i Er) ee i the world and we are always at your service for consultation 
: or i i, ‘ ‘|! ame suggestion. 
i itn Misscost 
i lu hl tl D. E. MAKEPEACE COMPANY 
Mth ml lh ty wl mem tts ATTLEBORO, MASS. 
itu a Ml Ii A mL) 
of supply - - - Bare — weatherproof and slow 
burning wires and cables. . . 
Turn to the Braided and armored thermostat 
cables... Annunciator and damp- 
‘By a proof office wires and cables. . . 
4. U i D K TO Magnet wire—all types. 
y ~~ 4. THE ANSONIA ELEC. CO. 
i U J % q N a» ANSONIA, CONNECTICUT 
CLEVELAND DETROIT 
I LAMAR! ORL IT TCR OT OE MONIES RE 





RAINS Mey VSInes WHY 


WANTED! new propucts | EXTRUDED PLASTICS, inc. 
TO MANUFACTURE AND SELL” 


One of the largest companies in 
ON ROYALTY BASIS 


America solely engaged in the plastic 







% Internationally known company recognized for qual- extrusion of functional shapes, pipe 
Z ity products is interested in adding perfected metal j —— tubing to replace aluminum, 
Z, products with merit to present line. Modern com- b é 
4 pletely equipped factory with large, medium and brass, copper, block tin, rubber, ete. 
‘ small machine tools operated in a progressive manner 
yy available, together with established sales contacts. ; “ll te l a 

Post-war items with potentialities of definite interest. | r ox’ 

. ‘ rade Mark R U.S.P Yhice 
Write Box JP-750, c/o Electrical Manufacturing, 8 ee 
1250 Sixth Ave., New York, N. Y. ead ta<Sole Licensees; DUPLATE CANADA, LTD. 
n anada~sote Licensees: Plastic Div.. Oshawa, Ont. 
MAB AXEM CKAAAAANVAAAY 
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ANNUAL PRODUCT DESIGN NUMBER 





WIRE FORMS Auto-Lite ¢ és Dee. De 


Accurate Spring Mfg. C« 817 W. Lake, Cl I M 
American Radio Hardware Co 176 Broadw N ( t Ele ( s Y-7 1 \ 
York. N. Y¥ M ndise Dv B 5 
American Spring of Holly Ir H y, M Gene Electr ‘ Schene VN. ¥ 
American Steel & Wire (¢ Rockefeller B ( ‘ H b Wire & ¢ ( ! 10 M i M 
land, O (United States Steel Corp. Sul K Pr ( 80 N Ne i ( 
Barnes Co., Wallace, Div f A Ss! ( Hoe s ( \ rr ; 
Bristol, Conn 5 I I ( I I 
Cuyahoga Spring Co., 10322 Berea Rd., Cleve oO M P ! 
Gibson Co., Wm. D., Div. of Associated Spr ( WIRE, Magnet 
1800 Clybourn Ave Chicago, I] \ \\ ( Ne i ‘ | 
Hubbard Spring C« M. D 75 Cer Ave , ‘ Silkenite P ( 
Mich. | x 
Hunter Pressed Steel Co., Lansda P Ame Steel & W ( I | ( 
Peck Spring Co., 12 Grove Ave Plair ( oO I = S S 
Raymond Mfg. Co., Div. of Assa é Spr ( 
Corry, Pa 
Roebling’s Sons Co., John A Trent N 
Wickwire Spencer Steel ¢ ) \ Ne \ 
mM. Es 


WIRE, Ignition 
Anaconda Wire & Cable ¢ Broadw Ne \ 
ae 


EYELETS —Regular and Special 
Belden Mfg. Co., 4633 W Van Burer ‘ I WIRE—Pure zinc wire 
Boston Insulated Wire & Cable ¢ D € M 


ee ee, FUSE METAL—Pure zinc ac- 


Roebling’s Gens Co., John A., Trenton, N curately rolled for fuse elements 


WIRE, I lated ° ° ° 
"aie: ZINC-—Strip zinc for commercial 


See also Cable, Heavy Dut Cord, Fle 

Acme Wire Co., New Haver Con 

American Steel & Wire Co., Rockefeller Bldg., Cl uses 

land, O (United States Steel Corp. Sul 
Anacon la Wire & Cable Co., 25 Broadwa Ne Y ~ = - 

N. ¥ THE PLATT BROS. & CO. 


Ansonia Electrical Ce Ansonia, Conr 

Belden Mfg. Co., 4633 W. Van Buren, Chica I 
*“Colorubber.’’ 

Bentley-Harris Mfg. Co., 1000 Bentley, Conshohocken, Pa 

Boston Insulated Wire & Cable Co hester 


Waterbury, Conn. 





\ iW & ¢ ( I Y 
N ¥ 
\ t } ( \ 
I M ( W I 
( ‘ ~ 
I \ I ( I W H 
M 
I ( S Y \ 
M De I ' Cans 
G Electr ‘ Schenecta N. Y¥ 
i ke Wire & Cable Cory 10 Mair i k Ma 
K M net Wire ¢ Ir Fort W I 
i I lucts ¢ N N ii ( 
I A \ 
I s ( \ I N 
W D> il \W ‘ \W 
WIRE Resistance 
\r in Br ( Water ( 
I x ¢ I l Ast N N 
I I 1 iw & ¢ ( D t M 
Driver ¢ W l Ne N. J Tor ( 
‘ DD I Ba A 
I Ss ( ani Rad 
Be 
D Harris ¢ H N. 3 N n 4 
i N il M ( 
( l I oO M 
I Lu 
i Wire & Cal ( Main, H ke, M 
Hoskir Mfg. ¢ De M Chrome Cope 
chi t Alume 
M ‘ ‘ 0 1 \ 
Con 
Makepeace ¢ B.. J Attle M 


WIRE STRIPPERS. See Stripper W ire 


New ey Zit 
Hor Head Specia 

I Bro & « W ‘ I Meta 
W ind = Strip 


Most helpful ds a source of new materials! 


“We find the advertising appearing in Erecrrican MANuFaACTURING most useful 


as a source of new materials that we may use in our manufacturing’ 


writes the 


President of a company making electrical equipment which is playing a prominent 


part in the nation’s war efforts 
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AL 


TIME, always valuable, is now more 


precious than ever. Save time by stay- 
ing at the McAlpin. Its ideal midtown 





location is right where it’s most con- 


venient for business or pleasure. | 


Rooms with private bath 
Single from $3.30 
Double from $4.95 






e@ 1 BLOCK FROM PENN STATION 
e 5 MINUTES TO TIMES SQUARE 
@ B.& 0. Motor Coaches stop at our door 


HOTEL M‘ALPIN 


BROADWAY at 34th STREET, NEW. YORK 
Under KNOTT Management JOHN J. WOELFLE, Manager 





DECIMAL 
MOTORS? 


Ask 
HEINZE 
first! 


ELECTRIC HEATING 


eye, 


Small motors built to 
your specifications, 
designed to fit your 
application. 

Let us send you blue- 
prints of our standard 
sizes. 

Why not avail yourself 
to our 41 years experi- 
ence in designing and 
building electrical 
motors and motor 
driven apparatus. 


HEINZE ELECTRIC COMPANY 


LOWELL, MASS. 








SERVICE 


on all common types 
and specially designed applications. 


VULCAN ELECTRIC CO., DANVERS, MASS. 
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Gave time 


BY taking time 


TO READ YOUR 
ELECTRICAL MANUFACTURING 


Not as paradoxical as it sounds! 


For in the thorough reading of 
your monthly copies of ELEC- 
TRICAL MANUFACTURING 
you will find timely facts and in- 
formation that will hasten the 
solution of many an urgent prob- 
lem. <A single hour spent with 
KLECTRICAL MANUFAC- 
TURING may spare you weeks of 
torturous research on some im- 
portant phase of your product 
development. We know, because 


readers have told us so. 


Kvery article and feature 
appearing in these pages is pre- 
sented with one purpose in view: 
that of providing in as concise a 
manner as possible, the greatest 
amount of practical help and 
guidance, with due regard to pres- 
ent-day realities. 


Surely no product-making ex- 
ecutive who sets a premium on 
time is ever “too busy” to learn of 
new methods, new processes, new 
materials, parts, equipment, etc., 
which can contribute to the better- 
ment of his product, or to its more 
efficient manufacture! 


EIGHTH ANNUAL PRODUCT DESIGN NUMBER 


2 Aerovox introduced the high-capacity AC electrolytic 


capacitor for motor-starting. This development revolu- 
tionized the fractional horsepower motor art and made 
the moderate-priced electric refrigerator feasible. ® Aero- 
vox has pioneered in other applications as well, and 
today is again pioneering in the electronic and industrial 
fields. @ Such pioneering courage, together with ex- 
ceptional engineering experience backed by unexcelled 
production facilities, may be yours by simply specifying 
“ AEROVOX”. 


@ Send Your Problem... 


If it deals with the use of capacitors send it to us for engineer- 
ing collaboration, specifications, quotations. Latest catalog om 


in Canada 
CANADA LID. 
AEROVOX oat. 


Varick St, & ¥ 
expeat 100 “ARLAS 





WARD LEONARD ELECTRIC COMPANY, 


wll 





THAT AID THE VISION OF 


UR NAVY 


When rain and sleet are driven by wintry blasts . . . when 
sea spray thrown by plunging bows dashes against protective 





glass . . . these are the times when the mariner needs the 
clearest of vision. 

Electrically driven windshield wipers, developed for our 
Navy, are so powerful that they literally scrape ice off glass 
yet can be reduced in action to wipe away gently the slightest 
sea mist. Ward Leonard Rheostats are used in many of these 





jobs to control exactly the motive power of the wipers. 


PORTLIGHT TYPE WIPER 


Removes Sleet, Ice and Salt his is just another of the many instances where Ward Leonard 
Deposits... and keeps going. Controls developed for peace time service meet a vital need 
in war activity. If your war work requires any form of electric control, you probably 


will find exactly what you want in the Ward Leonard Line. 


RELAYS - RESISTORS - RHEOSTATS 


Electric control (WL) devices since 1892. 
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ELECTRICAL M 


Accurate Spring Mfg. Co. 72 
Acme Electric & Mfg. Co. 279 
Acme Industrial Company 266 
Acme Wire Company 252 
Acro Electric Company 232 
Adam Electric Co., Frank 272 
Aerovox Corporation 295 
Aircraft-Marine Products, Inc. 233 
Akron Porcelain Company 14, 15, 270 
Allegheny-Ludlum Steel Corp. 143 
Allen-Bradley Company 19, 20 
Allen Mfg. Company, The 261 
Allied Control Co., Inc. 182 
Altair Machinery Corp. 284 
Aluminum Company of America 4 
American Automatic Elec. Sales Co. 212 
American Brass Company 64, 65 
American Cyanamid Company 167 
American Felt Company 244 
American Insulator Corp. 269 
American Lava Corp. 51 
American Metal Company, Ltd. 202 
American Photocopy Equipment Co. 251 
American Radio Hardware Co., Inc. 164 
American Screw Company 6, 7, 139 
American Spring of Holly, Inc. 240 
Amperite Company 277 
Anaconda Wire & Cable Co. 155 
Ansonia Electrical Co., The 293 
Arkwright Finishing Co. 272 
Arrow-Hart & Hegeman Elec. Co., The 209 
Auburn Button Works, Inc. 218 
Bakelite Corporation 26, 27 
Baker & Company, Inc. 251 
Baldor Electric Company 193 
Barber-Colman Company 186, 285 
Barnes Company, Wallace, Div. Associated 
Spring Corp. 9 
Bead Chain Mfg. Company 261 
Becker Brothers Carbon Co. 276 
Belden Mfg. Company Inside Front Cover 
Bentley-Harris Mfg. Co. 165, 292 
Biddle Co., James G. 263 
Black & Decker Elec. Co., The 41 
Boston Insulated Wire & Cable Co. 287 
Bradley Laboratories, Inc. 269 
Brainin Co., C. S. 192 
Brand & Company, William 175 
Bristol Brass Corp., The 191 
Bristol Company, The 139 
Bruning Company, Inc., Charles 226 
Bunting Brass & Bronze Co., The 24 
Burndy Engineering Co., Inc. 282 
Burnley Battery & Mfg. Co 288 
Callite Tungsten Corp. 74 
Carnegie-Illinois Steel Corp. 56 
Catalin Corp. 50 
Celanese Celluloid Corp. 151 
Central Screw Company 139, 262 
Cerro de Pasco Copper Corp. 166 
Certified Flexible Couplings 287 
Chace Company, W. M. 248 
Chandler Products Corp. 139 
Chicago Molded Products Corp. 157 
Chicago Rivet & Machine Co. 291 
Clare & Company, C. P. 78 
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PRODUCT DESIGN NUMBER 


Clarostat Mfg. Co., Inc. 
Cleveland Tungsten, Inc. 
Cold Metal Products Co., The 
Colonial Insulator Co., The 
Continental Screw Co. 

Corbin Screw Corp., The 
Corning Glass Works 

Cramer Company, Inc., R. W. 
Crowe Name Plate & Mfg. Co. 
Cullman Wheel Company 


14, 15, 


Dano Electric Co., The 
Dante Electric Mfg. Co. 
Davis & Co., Inc., Dean W. 
DeJur-Amsco Corp. 


Delco Appliance Div. of General Motors 
Corp. 


Detroit Power Screwdriver Co. 

Dial Light Company of America Inc. 
Dow Chemical Company. 

Doyle, Inc., James W. 

Drake Mfg. Company 

Driver Company, Wilbur B. 
Driver-Harris Company 

Durakool, Inc. 


10, 


Durant Mfg. Company 
Durez Plastics & Chemicals, Inc. 


Egyptian Lacquer Mfg. Co. 
Eicor, Inc. 

Elastic Stop Nut Corp. 
Electric Auto-Lite Co., The 
Electric Specialty Co. 
Electronic Laboratories, Inc. 
Electro Units Supply Co. 
Extruded Plastics, Inc. 
Eynon-Dakin Company 


Faber, Inc., A. W. 
Fairbanks, Morse & Co. 
Fansteel Metallurgical Corp. 
Federal Products Corp. 
Felsenthal & Sons, G. 
Fenwal Incorporated 
Ferranti Electric, Inc. 
Formica Insulation Co., The 
Furnas Electric Co. 


52, 


Garlock Packing Company 

Garrett Co., George K. 

Gear Specialties 

General Electric Company 34, 35, 57, 245, 
General Industries Company 224, 
General Plate Div. of Metals & Controls 


291 
216 
271 
242 
139 
139 
254 
194 
238 
178 


278 
282 
188 
255 


246 
266 
207 
137 
227 
258 
158 

11 
192 
273 
189 


201 
248 
172 
163 
279 

75 
264 
293 
266 


145 

53 
279 
289 
206 
166 
168 

79 
198 


228 
215 
271 
252 
253 


Corp. 67 
General Tungsten Mfg. Co., Inc. 278 
Gibson Co., Wm. D., Div. of Associated 

Spring Corp. 154 
Gibson Electric Company 287 
Gisholt Machine Co. 69 
Gits Brothers Mfg. Company 258 
Globe Tool & Engineering Co. 214,{277 





NUFACTURING Yhilofiths ait 


Gothard Mfg. Company 
Granite City Steel Co. 
Guardian Electric Mfg. Co. 


Handy & Harman 

Hansen Mfg. Company 
Hardwick, Hindle, Inc. 

Harper Co., The H. M. 

Hart Mfg. Company 

Haydon Mfg. Company, Inc... 
Heatbath Corp. 

Heinemann Circuit Breaker Co. 
Heinze Electric Co... 


Herzog Miniature Lamp Works, Inc. 


Hilliard Corp., The ; 
Holliston Mills, Inc., The. 
Holtzer-Cabot Elec. Co., The 
Holyoke Wire & Cable Corp. 
Hoskins Mfg. Company... 
Hotel McAlpin. . 

Hubbard Spring Co., M. D. 
Hunter Electro-Copyist, Inc. 


Ideal Commutator Dresser Co.. 
Illinois Electric Porcelain Co.. . 
Ilsco Copper Tube & Products, Inc. 
Imperial Molded Products Corp. 
Imperial Porcelain Works, Inc. 
Industrial Condenser Corp... 
Industrial Molded Products Co... 
Instrument Resistors Co... 
Instrument Specialties Co. 
Insulation Manufacturers Corp.... 
International Nickel Co., Inc. 
International Resistance Co. 
International Screw Co. 

Irvington Varnish & Insulator Co. 


James Mfg. Co., D. O. 
Janette Mfg. Company 
Jefferson Electric Co. 

Jelliff Mfg. Corp., The C. O. 
Johnson Bronze Company 
Jones, Howard B. 


Kato Engineering Company 
Kester Solder Company.. 
Keuffel & Esser Company 
Keystone Carbon Co., Inc. 
Kingston-Conley Electric Co. 
Kirkland Company, H. R. 
Klein & Sons, Mathias 
Knox Porcelain Corp. 
Koehler Mfg. Company 
Krueger & Hudepohl 
Kurman Electric Co., Inc. 
Kurz-Kasch, Inc. 


Lamson & Sessions Co., The 
Lima Electric Motor Co., The 


Continued on p. 298) 


22, 


262 
217 
23 


220 
77 


204 


259 


. 170 


162 
55 


294 


240, 
14, 


14, 


80, 


268, 


14, 


282 
206 
205 
270 
234 
185 
294 
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289 


257 

15 
273 
249 

15 
222 
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159 
281 
280 
183 
153 
139 


184 
239 
186 

29 
232 


291 
288 

61 
174 
275 
282 
273 

15 
289 
263 


44 


139 
194 








Linden & Co., Inc. 

Littelfuse, Inc... 

Lord Mfg. Company 

Louthan Mfg. Company, The 
Lovejoy Flexible Coupling Co. 


Maas & Waldstein Co. 
Magnatrol Valve Corp. 
Makepeace Co., D. E. 

Mallory & Company, Inc., P. R. 


Marathon Chemical Co. Div. of Marathon 


Paper Mills... 
Markem Machine Co. 
Master Electric Co., The 
McGill Mfg. Company 
Mercoid Corp., The 
Metroloy Company, Inc. 
Meyercord Co., The 
Mica Insulator Company 
Milford Rivet & Machine Co. 
Millen Mfg. Co., Irnc., James 


Miniature Precision Bearings 


Minneapolis-Honeywell Regulator Co. 
171, 


Monsanto Chemical Company 
Morganite Brush Company, Inc. 
Mu-Switch Corp. 


National Electrical Manufacturers Assoc- 


iation, Special Electrical Porcelain Sec- 


tion 
National Screw & Mfg. Co., The 
National Vulcanized Fibre Co. 
New England Mica Co., Inc. 
New England Screw Co... 


New Jersey Wood Finishing Co., Inc. 


New Jersey Zinc Co., The... 


14, 


139, 


Newport Rolling Mill Co., Div. Andrews 


Steel Co... 
Norlipp Company, The 


Norma-Hoffmann Bearings Corp. 


North American Electric Lamp Co. 


Northern Industrial Chemical Co. 
Nothelfer Winding Laboratories 


Numberall Stamp & Tool Co., Inc. 


Ohio Electric Mfg. Co., The 
Ohio Nut & Bolt Co., The 
Ohmite Manufacturing Co. 
O’Neil-Irwin Mfg. Co.. 

Oster Mfg. Co., John 
Owens-Corning Fiberglas Corp. 


30, 


Ozalid Products Div. General Aniline & 


Film Corp. 


Palnut Co., The 

Paper Manufacturers Co. 
Paragon-Revolute Corp. 
Paramount Paper Tube Co. 
Parker Co., The Charles 
Parker-Kalon Corp. 


286 
253 
48 


14, 15, 255 
190, 


280 


25 
168 


Inside Back Cover 


279 
202 
278 
265 

28 
260 
289 

21 


250 
223 
156 

36 


15 
139 
70 
170 
252 
17 
82 


283 
288 
195 
282 
174 
290 
271 


200 
259 
31 
251 
203 


33 


247 
284 
237 
292 
139 


66, 139 





Par-Metal Products Corp. 
Patton-MacGuyer Company 
Pawtucket Screw Co. 

Pease Company, The C. F. 

Peck Spring Co., The 

Peerless Electric Co., The 

Perkins Machine & Gear Company 
Permo Products Corp. 

Pheoll Mfg. Company 

Phillips Screw Manufacturers 
Phosphor Bronze Smelting Co., The 
Photoswitch, Inc. 

Pioneer Gen-E-Motor 

Platt Bros. & Co., Inc. 

Porcelain, 


Special Electrical 


Porcelain 


Section of the National Electrical Man- 


ufacturers Association 
Porcelain Products, Inc. 
Portland-Monson Slate Co. 
Post Co., Frederick 
Potter & Brumfield 
Powrex Switch Company 
Precision Collet Co. 
Precision Paper Tube Co. 
Precision Tube Co. 
Progressive Mfg. Co., The 
Pure Carbon Co., Inc. 
Pyramid Products Company 


Railway Express Agency, Inc. 
Rajah Company, The 
Rea Magnet Wire Co. 


Reliance Devices Co., Inc. 


Reliance Electric & Engineering Co. 


Rex Rheostat Company 
Rhodes, Inc., M. H.. 
Richardson Co., The 
Rockbestos Products Corp. 
Roebling’s Sons Co., John A. 
Rogan Brothers 

Ruby Chemical Co. 


14, 
14, 


275, 


Russell, Burdsall & Ward Bolt & Nut Co., 


The.. 
Ryerson & Son, Inc., Joseph T. 


SKF Industries, Inc. 


Saginaw Malleable 
Motors Corp. 


Iron Div., 


Scovill Mfg. Company 
Seymour Mfg. Co., The 
Shakeproof, Inc. 
Shallcross Mfg. Company 
Shimer & Sons, Samuel J. 
Signal Electric Mfg. Co. 
Simpson Electric Co. 
Smith Mfg. Co., Nathan R. 
Sola Electric Company 
Solar Mfg. Corp. 

South Bend Lathe Works 
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139, 


Southington Hardware Mfg. Co., The 
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Spencer Thermostat Company 
Sprague Specialties Co. 
Square D Company 

Standard Pressed Steel Co. 
Standard Transformer Corp. 
Stanley Tools .. 

Star Porcelain Co., The 
Sta-Warm Electric Co. 

Stein & Co., Wm. P. 

Steward Mfg. Co., D. M. 
Stewart Stamping Co. 

Stokes Machine Co., F. J. 
Surprenant Electrical Insulation Co. 


Synthane Corp. 


Taylor Fibre Company 

Thomas & Sons Co., The R. 
Thompson-Bremer & Co. 
Thompson Clock Co., The H. C. 
Torrington Co., The 

Torrington Mfg. Co., The 
Trent Company, Harold E. 
Trico Fuse Mfg. Company 


Triplett Electrical Instrument Co., The 


Udylite Corp., The 

United States Steel Corp. 

United States Testing Co., Inc. 
United Transformer Company 
Universal Clay Products Co., The 


Universal Winding Company 


Veeder-Root, Inc. 
Victor Mfg. & Gasket Co. 


Vulean Electric Co. 


Wagner Electric Corp. 
Walker Company, George 
Walser Automatic Timer Co. 
Ward Leonard Electric Co. 
Warren Lamp Company 
Waterbury Button Company 
Watson-Stillman Co., The 
Wesche Co., The B. A. 
Western Cartridge Co., 
Western Felt Works 
Westinghouse Electric & Mfg. Ce. 
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Weston Electrical Instrument Corp. 
West Virginia Pulp & Paper Co. 
Whitney Screw Corp. 

Wickwire Spencer Steel Co. 
Wiegand Company, Edwin L. 
Wilmington Fibre Specialty Co. 
Wilson Company, The H. A. 
Winsted Div. Hudson Wire Co. 
Wire Stripper Co., The 
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